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PREFACE TO THE FlFTEt NTH EDITION [s x 

The author feels highly gratified in placing the fifteenth edition 
of his most popular book To make the book, more useful, valuable 
recent data and tables etc. have been added. 

BALBIR SIKGH NEGl 

PREFACE TO THE FOURTEENTH EDITION 

For the Fourteenth edition of his highly successful book the au¬ 
thor has thoroughly revised and clarified the earlier chapttrs in order 
to provide a firm basis for the understanding of the subject. 

BALBIR SINGH NEGl 


PREFACE TO THE THIRTEENTH EDITION 

From a humble beginning in 1939 initiated by Dr. R. N. 
Dubey, the book is now running into thirteenth edition ; and every 
fresh edition has come out with progressive and engrossing material. 

The present edition contains all the important progressive steps 
taken by India through her various five year plans. These steps are 
indicated not only through the enlarged literature but also through 
copious tables and figures. Various chapters have been fully re¬ 
written incorporating all the developments and progress achieved. 
The country is marching ahead and its material geography is chang¬ 
ing rapidly. In order to keep pace with this quick changing pattern 
this book will be found a handy volume. 

Questions at the end of chapters take the student to the arena 
of lively discussion opening wider fields for the correct appraisal of 
the Economic Geography of India. 


BALBIR SiNGH NEGl 

PREFACE TO THE TWELFTH EDITION 


( . Abo . ut tbree decades ago. Dr. R. N. Dubey wrote his book- 
Economic Geography of India ’. This was an outstanding con- 
tribution to the study of economic geography of India. For about 
three decades it has been the only book available on the subject. A 
horoughly revised edition of the same, therefore, needs no apology 
? ™ kC II s a PP ear ance especially at the time when the subject is 

adSis" l ° n Qn inCre3Sing numberof studc " ts and 


deleted ^ 8 'i ng ° U t h,S Dew , ed,tlon every care has been taken to 
of the m atter make necessary amendments in the light 

rel able achie ved and make the book very comprehensive and 


ed afJ r h the a ?nano C nr°« n t 9miC dev T eI ?.P? le nt in India has been quicken 
purpose maiorhv S o^h° n ^ 0f Ind,a L S Five Ye *r Plans. For thk 
others made J un \ n Hat* 6 ^i? pte r s bave been largely rewritten anc 

P d e. There is, however, also a large change ii 


the general arrangement of the material and in the mode of treat¬ 
ment. Not only the original layout of the chapters has been chang¬ 
ed but also many new chapters have been added, such as : 

Geological Histor yof India, climate. Vegetation, Soils, Land 
Utilization, Agricultural Problems and distribution of crops, Com¬ 
mercial crops, Plantation crops, Horticulture, Agricultural regions of 
India, Power Resources of India, Mineral Resources of India, 
Metallurgical, Mechanical, Electrical, Textile, Food and other indus¬ 
tries, Population and Races of India, and a new chapter, Regional 
Geographical Account of States of India. 

In fully revising the volume for this new edition opportunity 
has been taken to bring facts and figjres up to date and to review 
the economic position of India in relation to recent world trends of 
“recovery and recession’’. 

The book is thus progressive in character , while the standard 
is suitable for University students. Copious modern data have been 
incorporated in it which every student is expected to cover complete¬ 
ly in the short course of his training. 

BALBIR SINGH NEGI 

PREFACE TO THE FIRST EDITION 

This is a modest attempt to write the Economic Geography 
of such a vast country with such varied resources. During his four¬ 
teen years’ lecturing on Economic Geography at the University, the 
author has felt the necessity of a small book which will give the 
future citizens of India a bird’s-eye view of the geographical en¬ 
vironment in which they have been born and the ecnomic resourc¬ 
es that are theirs to develop. In these days when battles are fought 
not for principles but for ‘living space’,every Indian must know the 
possibilities of his own ‘living space.’ There are a number of books 
on the subject written either from the point of view of the foreigner 
whose interest is in ‘exploitation’ or by people who confuse Econo¬ 
mics with Economic Geography. The present book tries to deal 
with the development of India’s resources as based on geographical 
factors. A full discussion, therefore, of climate, physical features, 
vegetation, and soil has preceded the survey of economic resources. 
In order to help the students in their preparation for examination, 
questions have been added at the end of every chapter. A large 
number of sketch maps and diagrams have been given to facilitate 
the study of the subject. 
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INTRODUCTION ___ 

India as a Geographical Unit 

India is a land of peculiarities, and unity among diversity and 
diversity in unity. 

Geographically, Burma and Banda Desh are her annex, 
Pakistan her sub-continent, and Ceylon her island. 

The Sub-continent claims extremes in elevation, temperature 
and rainfall India has some of the most impressive mountains as 
well as some of the largest river systems in the world. “India has 
been favoured bountifully from the permanent snowy peaks of the 
Himalayas and the glorious Alpine regions of Kashmir to the rainless 
desert of the western Rajasthan and the continental extremes of west 
Rajasthan and the perpetual hot houses of Malabar It possesses 
great diversity of animals, veeetation products and mineratls ranging 
from the heavily coated Kashmir sheep to the camel of the west« rn 
Rajasthan and elephant and tiger of Bengal, from wheat, fruits and 
fir trees of the north to the rice and jute fields of West Bengal. 
Sugarcane plantations of Bihar and U- P., tea plantations of Assam 
and the slender and elegant areca palm and the sandal wood and 
dlioofa trees of Mysore. Cocoanut palms of the low-Iving swamps 
and coastal regions, and from the coal and iron fields of Bihar. Orissa 
and Bengal to the gold regions of Mysore, salt lakes of Rajasthan 
and the oil-fields of Assam. India, also known as “Bharatvarsa" in 
historic past, is well marked off from the rest of Asia by mountains 
and the sea, which give the country an unmistakable geographical 
unity. 

India is also the birthplace of all the great religions : Hinduism, 
Budhism, Jainism and other off-shoots. 

It is the home of the oldest fossilman, Sivapithecusape of 
Dryopithecus family in Siwalik Hills, it is not only the cradle of the 
earliest human civilization but also of some of its oldest cultures, 
those of Mohenjodaro, Harappa and Bayana. 

India was named after the Indus River on the north-west which 
was reached by Alexander the Great in his conquest. It is often 
now called Hindustan, meaning the ‘Stan’ or country of the Hindus 
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one lana but not one race. There are more than 500 
million people living in an area of something over 3,267,500 km 
speaking different kinds of languages. ** 

India is more like a continent than a country, having in it 
many peculiarities and many peoples. 



Fig. 1. States of the Indian Republic 

Indian union and its Territory 


Indian Republic is a union of states and its territory com¬ 
prises the following States : Table I gives the area, population 
density of population and capital of each State, P P 



Table I 

Area, Population, Density and Capital, etc. 


in 


State 


Area Population Density 
Sq. Km 1971 per Km. 


Capital 


Languages 


INDIA 

3,267,500 547,949,809 

183 

Andhra Pra¬ 
desh 

276,754 

43,502,708 

i 57 

Assam* 

89,610 

14,957,542 

150 

Bihar 

173,876 

56,353,369 

324 

Gujarat 

195,984 

26,697,475 

136 

Haryana 

44,222 

10,036,808 

225 

H.P. 

55,673 

3,460,434 

62 

J. & K. 

222,236 

4,616,632 

N.A. 

Kerala 

38,864 

21,347,375 

548 

M.P. 

442,841 

41,654,119 

94 

Maharahstra 

307,762 

60,412,235 

164 

Manipur 

22,356 

1,072,753 

50 

Meghalaya 

22,489 

1,011,699 

- 14 

Mysore 

191,773 

29,299,014 

153 

Nagaland 

16,527 

516,449 

31 

Orissa 

155,842 

21,944,615 

141 


Delhi Hindi 

Hyderabad Tclegu 

Assamese 
Shillong &. Bangla 

Patna Hindi 

Gandhi 

Nagar Gujarati 

Punjabi & 
Chandigarh Hindi 

Hindi & 

Simla W.Pahari 

Kashmiri, 
Dogri & 

Srinagar Urdu 

Trivandrum Malayalam 
Bhopal Hindi 

Bombay Marathi 

Manipuri 

Imphal & English 

Shillong Assamese 

Bangalore Kannada 

Naga & English 

Kohima 

Bhubanes¬ 
war Oriya 


Punjab 
Rajasthan 
Tamil Nadu 
Tripura 


50,362 13,551,060 268 

342,214 25,765,806 75 

130,069 41,199,168 316 

10,477 1,556,342 149 


Chandigarh Hindi 
Jaipur Hindi 

Madras Tamil 
Agartala — 


of Mizoram? C> M ‘ Z ° d,strict > now constituted as Union territory 
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UP. 

294,413 

88,341,144 

300 

Lucknow 

Hindi 

West Bensal 

87,853 

44,312,011 

507 

Calcutta 

Bengali 

Union Territories - 





Andaman & 
Nicobar 
Islands 

8293 

115,133 

14 

Port Blair 

Hindi & 
Bangla 

Arunachal 

Pradesh 

83,578 

467,51 1 

5 

Yachuli 

Assamese, 
Hindi & 
English 

Chandigarh 

114 

257,251 

2,254 

Chandigarh 

Punjabi, 

Hindi 

Dadra & 
Nagar 

Haveli 

491 

74,170 

152 

Silvassa 

Gujarati, 
Marathi & 
Konkani 

Delhi 

1,485 

4,065,698 

2723 

Delhi 

Hindi & 
English 

Goa, Daman 
& Diu 

3,813 

857,771 

60 

Panaji 

Konkani 

Laccadive, 
Minicoy & 
Amindivi 
Islands 

32 

31,810 

99 

Kavaratti 


Pondichery 

480 

471,707 

982 

Pondichery 

Tamil & 
French 


Tbe Geographical Position of India 

The Geographical position of India can be conceived of in two 
distinct ways as absolute and relative. What is striking about the 
absolute position of India, as determined by the latitudes and longi¬ 
tudes within which it lies, is first its centrality in Northern Hemis¬ 
phere in old world and the absence of intense hot and cold desert. 

India stands at the head of the Indian ocean at the very centre 
of the Eastern Hemisphere commanding trade routes running in all 
directions and connecting India with countries lying in east, west 
south-east and south-west such as China, Japan, U. S. A., U. K , 
West European countries, Australia and South Africa etc. There is 
no other ocean in the world which is named after a country. The 
Indian ocean is the only ocean that is named after a country. Two 
other points are of significance in this situation. India is situated 
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the southern margin of the big land mass of Eurasia. This, 
naturally, links it with the Air Pressure systems of Asia. 

India’s relative position, in contrast, is not stable and has 
greatly improved in the course fof world history. In the modern 
world, the opening of the Suez Canal has enhanced the importance 
of India’s position. For the routes emanating from this canal and 
the Straits of Malacca are forced to pass near India. The Indian 
ocean has very few Islands to serve as supply bases for the ships. 
The ships plying to Australia, therefore, have to visit some ports 
in India or in Ceylon. But her coast-line being regular, very little 
use has been made by Indians of their situaiions at the shores of 
this big ocean. It is true that in the past coastal boats kept certain 
parts of India in touch with Arabia on the west and south-eastern 
Asia on the east. But such a contact was necessarily limited. 
This position changed radically when the Mediterranean Sea routes 
to South-eastern Asia were opened and India now developed an 
ocean contact with the outside world. Her land contacts now 
declined. The most favourable ports on the Indian coast gradually 
developed into good seaports. Calcutta, Bombay, Okha, Kandla, 
Vishakhapatnam and Madras became the leading ports as well as the 
centres of European civilization in India. 

The forces of modernization gradually spread from the port 
towns into the interior chiefly through education and the communica¬ 
tions which were built to connect the port-towns with the interior. 
Moreover, in this age of air navigation the Sub-continent is now 
crossed by air routes to Australia and South-East Asia. 



GEOGRAPHICAL BACKGROUND 


1 


India (also called as Bharat) is cis inctivcly aloof from the 
main continent of Asia because of the Himalayan ranges in the 
north and sweeping seas on its remaining three sides. This aloof¬ 
ness gives India an entity of its own, remarkable in geographical 
factors and environs. Crowned by the Himalayas on the north the 
country stretching to the south, tapers off and meets at a point 



Fig. 2. India and adjoining countries—Physical Features. 

known as Kanyakumari or the Cape Comorin u >> . 

t 3 h 7«ir? r 3-- er l“h em a P d here | ex . ,c " din 8 Latitude 8M'28' ? and 

dimensions "bring nSri, 32* Ctom'North 

2977 km. from east to west "verfng an al o °3 « 

approximately it ranks 7th' largest country in the world ' iS 
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coastline stretches for 5,689 km. while the land frontiers 
constitute a total of 15,168 km. 

PHYSIOGRAPHY 

The country thus isolated by physical and historical causes 
comprises three main regions, the Himalaya or the abode of snow; 
the Middle Land or Modhyadesa , as the river plains of Northern 
India are called in general; and the southern Table-land of the 
Deccan with its irregular hill ranges rising out of undulating plains. 
The Peninsular India or the Deccan, itself one of the most ancient 
ecological formations in the world, has since the dawn of history, 
been the home of the Gonds of Gondwana land. The most recent 
of the above mentioned physical features, the alluvial plains of the 
north formed in pre-historic times the highway of the Aryan 
advance into India, and a large-section of its inhabitants still 
cherishes the trad'tion of remote Aryan descent. 

The influence of the Himalayas has been mainly negative. It 
has served as a barrier against incursions from the north, but all 
along the line of the hills,~ even among people whose speech is of 
Sanskrit origin, distinct traces may be observed of an inter-mixture 
of Mongolian blood. 

PHYSICAL DIVISIONS 

The Indian Republic comprises four well-marked physical divi¬ 
sions. These Divisions are— 

1. The Himalayas and adja.ent mountains which surround 

the plains in the west, north and east; 

2. The Southern Plateau sprawling to the south of the 

Vindhyan mountains—a solid and stable block, or of 
earth's surface which has been denuded into a number 
of mountain ranges, plateaus, valleys and plains; 

3. The Sutlej-Ganga Plains, flat and fertile extending from 
the Punjab to Assam; 

4. The Coastal Plains. The Indian coasts vary widely in 
their structural and surfacial characteristics. 

Each physiographic region possesses an ethnic character of 
its own, and has contributed a distinct element to the making of 
the Indian nation and its civilizition. 

These divisions exhibit marked contrast in physical features, 
structure and flora and fauna. 

1 . The Himalayas 

The Himalayas are a range of folded mountains running from 
the Pamir-knot in the north-west to the border of Assam for 2414 
kms. which are among the youngest in the world : because of 
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their youth they hive the highest Peak in the world. Mount Everest 
(8843 metres) Kanchinjunga (8580 metres) Dhaulagiri (8177 
metres), Mt. Godwin Austin (8611 metres), Nanda Devi (7818 
metres) and Gosainthan (8018 meters). These may be compared 
with Mt. McKinley (7041 metres), the highest peak in the Rockies 
in Njrth Amirica. Aconcagua (7010.40 metres), the highest peak in 
the Andes in South Amefica and Mont Blanc (4810 metres), the 
highest peak in the Alps. There are more than 140 peaks in the 
Himalayas which are higher than Mont Blanc, the highest peak of 
ths Alps. ) The Himalayas have acted as a climatic barrier by 
keeping the Monsoons in and shutting the cold northerly win is 
away from India, and as commercial and social barrier because of 
their very high passes. 1 The high altitudes limit travel only to a 
few pisses notably Jelep La and Natu La. The other passes are 
Rohtag, Bara Lapcha and Jojila. The average height of these 
passes in the Himalayas is between (2486 metres and 4377 metres), 
which is easily accessible for both min and beast. 

[The Himalayas proper extend for about 2414 kilometres 
between the rivers Indus and the Brahmaputra. The average 
breadth of the country over which they spread, is about 214 kilo¬ 
metres. Over this vast extent, ridges and valleys occur in almost 
all directions. The main folds, however, all run along the Tibetan 
Plateau. In the north western section, therefore, the general trend 
of the valleys is eastwest, and in the eastern section it is north- 
south. I here is no continuous valley to separate the main range 
trom.the minor ones. Owing to their youth the Himalayan valleys 
are mostly V-shaped narrow gorges in which the streams are cutting 
n ards ’ T ^ nd S‘Santic escarpments comprise a gorgeous topogra- 

Y- S ^ glac ‘ at ® d va,1 eys also occur at great elevations 
where the glaciers descend from the mountains. S 

Regional Description of the Himalayas 

four other— ^ N ° r ‘ h ‘° S ° Uth int ° 

isw.&.'s&s-r rs Sasy-sHr 

south-east and to the south-west Th<» iTarot- * ® as .t» to 

mountains cross the centre of tL nS!. IU ? kor4m aad Kun Luq 
G reat Himalayas from ?he While? fr T west t0 «**• The 
the Region^Distribution of the HimaUya Q e 1irnges FlSUre 3 Sh ° WS 
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metres from the edge of the plains. The Great Himalayan range, 
running from the Indus to the Brahmaputra, is characterised by 
great elevations which remain covered under perpetual snow. The 
highest snowy peaks of the Himalayas occur in this range e . g-. 
Mount Everest (8848 metres), Kanchinjunga (8580 metres), 
Dhaulagiri (8177 metres). Mount Godwin Austin (8611 metres), 
Nanda Devi (7818 metres) etO This range has a granitic core, 
flanked by metamorphosed sediments. It has the credit of having 
the world’s at least fourteen peaks ranging between the Jano 
(7710 metres) and the Everest (8848 metres). 

3. The Lesser Himalayan Zone, 64 to 80 kilometres wide and 
of an average altitude of about 30C0 metres. This consists of 
parallel raDges in Nepal and Punjab but of scattered mountains of 
Xumaon ard Uttarakhand. The zone between 1500 to 1600 metres 
is covered by evergreen and oak forests and that between 1600 to 
2124 meters by coniferous forests of chir , deodar, the blue pine, 
oaks and magnolias , whereas above 2436 metres are found birch , 
spruce. silver fir and other species. 



Fig. 3. Regional Distribution of the Himalayan Range. 

4 The Siwalik Foot Hills. The Siwalik system takes its name 
from the biwalik hills of the Hardwar region between the Ganga 
ind Jamuna rivers. It extends continuously along the foot of the 
Himalaya froS the Brahmaputra valley on the east to Pot war 
latTau and the Bannu plains (Pakistan) on the west. The rock 
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groups have received different names in the different areas. They 
form the Siwalik system along the outer Himalayas the Manchhar 
system in Sind; the Mekran series in the Mekran region of 
Baluchistan and the Dihing series in Assam. The aiwaliK 
Hills have been made out of the debris coming from the 
Himalayas. 

Between the Siwaliks and the Himalayas there are some flat 
■valleys known in some parts as Duns. Hence the name Dehra Dun 
etc .J The Duns are covered with deep deposits of silt and rock 
brought down by the swift-flowing rivers from the Himalayas. 
These rivers, in most cases, are obstructed in their course by the 
Siwaliks. They, therefore, deposit a considerable part of their load 
in the plains lying between the foothills of the Himilayas and the 
Siwaliks, here and there in these Duns jut out the tops of hillocks 
that have been buried under the silt. Usually these tops are well 
woo ded. In most cases rivers cross the Siwalik hills through deep 
gorges, but in some cases large rivers also flow out through the 
gaps naturally provided by the occurrence of these hills in 
sections. 


Extension of the Himalayan offshoots— *&>+**'o*. 

Western offshoots. Towards north-west beyond Indus, Himala¬ 
yas are succeeded by mountainous country of Baltistan. This moun¬ 
tainous country continues westward into the tribal homes of the 
border tribes living between Pakistan and Afghanistan. The 
Sulairaan and the Kirthar ranges separate this hilly country part of 
which lies in the North-Western Frontier Province and Baluchistan, 
from the Indus Plains. Separated from the Indus Plains by the 
Sulaiman Range ' are almost hill-girdled plains of Peshawar, Kohat 
and Bannu situated at an altitude of more than a three hundred 
metres. These plains are similar to the ‘ Doon ’ plains found between 
Siwaliks and the Himalayas in India. 


The slope of the mountains is steep toward the Indus Plains 
and communication is possible only through the mountain 
passes that follow one or the other stream crossing these mountains 
from Afghanistan side. The most important of these passes is the 
Khyber pass that follows the Kabul river which is the biggest river 
coming from across these mountains. These pisses are situated at 
about two hundred metres above sea-level and are not so difficult 
to cross as the high Himalayan passes. 


•nArrhT^ d i reCtio, Ju ° r Vi ^ e y s .*“ l h‘s hilly region is generally from 

south-west which further west in Mikran becomes 
east-weit. As one proceeds away from the Himalayas in this hillv 

therefore th rno imat ^ beC ° meS K drler aad drier - The ,aad forms are. 
den i . m0r S the result of wind erosion. Alluvial 
deposits ar* less marked. Stony ground predominates. 
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Eastern off-shoots. Towards east, Brahmaputra breaks the 
continuity of Himalayas into the adjoining hills of Burma and 
Assam. These hills are not so high as the Himalayas or even 
those on the North-Western Frontier in Pakistan. There are no 
broad valleys in these hills. The Goto, Khasi, Jaintia and the Naga 
hills running almost east-west join the chain of the Lushai and the 
Arakan bills running north-south. Towards the plains these hills 
generally present a steep slope. Towards the interior of ibis hilly 
region the sic pe is gradual and there are some plateaus broken by 
low hills. One such plateau is the Plateau of Shillong. In the south 
in some places the hills have receded a little giving the shape of a 
funnel. Cherrapunji which has got the distinction of having about 
the largest rainfall in the woild is situated in one of these funnels. 
The plains in the neighbourhood of these hills arc generally swampy 
due both to the heavy rainfall and a flat muddy surface which 
retards quick drainage. 

All along the Himalayas and other hilly regions where they 
join the plains, there are ‘forelands’ known locally as 'bhabar' or 
‘ghar ’ in which are deposited coarse sands and pebbles brought 
down from the hills by the swift-flowing mountain streams. 
Except during the rainy season these areas arc marked by dry 
river courses in which the water of the smaller streams sinks under¬ 
ground. It is only the larger rivers that flow on the surface in the 
bhabar area. These bhabar lands are more extensive in the 
western and north-western billy rigion than in the east. 

The water that sinks underground in the bhabar reappears on 
the surface where the plains begin. This water converts large 
areas along the W'ater parts of the hilly regions into 'swamps or 
tarai (no man’s land) which is usually an ill-drained, densely forested 
plain. The terai is more marked in the eastern regions due to 
greater rainfall than in the west. 

Longitudinal Distribution of the Himalayas 

The Himalayas has also been divided by Sir Sidney Burrard. 
into four longitudinal regions, viz., 

The Punjab Himalaya 
The Kumaon Himalaya 
The Nepal Himalaya 
The Assam Himalaya 

The Punjab Himalaya, 560 kilometres long, is the portion 
between the Sutlaj and the Indus. The Sutlaj cuts across the 
Himalaya where it shows a marked curvature. The main range 
carries few peaks exceeding (-,000 metres. Between the Great 
Himalayan range and Southern minor ranges lies a longitudinal 1 
valley with a south-east to north-west trend, some 134 kilcmetres^ 
Ion" and 40 kilometres broad in its middle, the broadest part. The 
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Kashmir Valley itself may be taken as an exaggerated instance of 
a Dun in the middle Himalaya. In the Jammu hills ibe extensile 
picturesque, Duns of Udhampur and Kotli are quite typical. The 
origin of these may have been the silting up of great lakes he 
evidence of which may be found, in the case of K^shm , 
remnants, the Wular lake and the two Dais near Srinagar. 


The Kumaon Himalaya, 320 kilometres long is the portion 
between the Sutlaj river on the west and the Kali on the east and 
is crowned by many important peaks. In the following table 1 
heights are shown— 


Table 1 


Height of the important Pecks in Kumaon 

Himalaya 


Nanda Devi 

7818 metres. 

Badrinath 

7C40 „ 

Kedarnath 

6831 

Trisul 

6707 

Mana 

7158 

Gangotri 

6508 

Jamnotri 

6527 


The Nepal Himalaya, from Kali to Tista, is 800 kilometres 
long. The legion is crowned by many peaks of peipetual snow. 
Their average height extends to 6850 metres, on it are situated 
the peaks, like Mt. Everest, Kanchinjunga etc. In the following 
table 2, heights are shown— 

Table 2 

Height of the important Peaks in Nepal 

Himalaya 


Mount Everest 

Kanchinjunga 

Dhaulagiri 

Gosainthan 

Annapurna 

Makalu 


8848 

metres 

8580 

>1 

8177 


8018 

»» 

8050 


8190 

• f 


m etrM A fonf 0, T£ /l 2 ?/ f ya v fr0 “ Tista t0 Erabma Putra is 720 kilo- 

h^nm^irharf* Th ^ Ula £ angrI ? rou P of P eak s (7250 metres) and 
k r occur in this portion. The Himalayan ranges in 
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Assam rises very rapidly from the plains, the foot hills region being 
narrow and the Sub-Himala>as comparatively lower in altitude than 
in other areas. ) 

PENINSULAR INDIA 

Structure and Geologic al History. The Peninsular Region which 
is the oldest part of India, is divided into several large or small, 
plateaus, about 610 metres (2,000 ft.) above sea level. The dividing 
line is formed by low hills, which are either the remnants of old 
mountain systems, as in the case of the Aravalli Hills, or the 
harder parts of the plateau itself which have withstood erosion, as 
in the case of the Western Ghats. The interiors of the plateaus are 
marked by number of rivers which flow in broad, flat valleys. The 
fringes are considerably broken On the top, the surface of the 
plateau is hammocky or undulating. A number of isolated hillocks 
are also found in the inte'iors, but they are more numerous near 
the hills bounding the plateaus. 

The fault or the rift, in which the Narmada river flows, divides 
the Plateau Region into two almost triangular portions. The 
northern portion is known as the Malwa Plateau and the southern 
the Deccan Plateau. To ihe west and north-west of the Malwa 
plateau are the Aravalli Hills which occupy a considerable east-west 
expanse. They narrow down considerably towards the north-east 
where they degenerate into low hillocks which finally end near 
Delhi. The Aravallis are crossed by a number of rivers which are 
dry except during the rainy season. Important among them are the 
Main and the Luni flowing into Arabian Sea, and the Chambal with 
the Banas , flowing into the J muna. The highest elevations of the 
Aravallis occur in the north-eastern section in the isolated blocks, 
where mount Abu is the highest point, 1714 metres above sea 
level. 

In Rajasthan the vicinity of the Aravallis is marked by 
patches of stony ground which are evidence of the long time during 
which erosion has been going on in the Aravalli area. It has 
already been noted that the Aravallis are the remnants of the oldest 
mountain system of India. 

Towards the south, the Malwa plateau is bounded by the 
Vindhyas which are given the high-sounding name of ‘Mountains’ 
though, in reality, they are nothing more than the escarpment of 
an old plateau. Running east-west along the Narmada valley, the 
Vindhyas join the Kaimur Range which is a similar escarpment 
along the Sone Valley. Towards the north-eastern corner of the 
Malwa Plateau are the Bundi hills. The Malwa Plateau, like the 
other plateaus in the south, is largely broken in the neighbourhood 
of rive r s or where it approaches the Ganga Valley. These broken 
areas are called ‘ravine land’. Examples of these ravine lands are 
found in the highly broken country of Bundelkhond and in the 
v alleys of the Chambal and the Banas. In the interior the surface 
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is flat, except where isolated low hillocks occur. The slope of the 
greater part of the Malwa plateau is towards the Gangetic 
valley. 

The country south of the Narmada is called “the Deccan” 
tableland. It is also triangular in shape and bounded by low hills 
on all sides. Towards the north are the Satpura hills whose highest 
point is in Mahadeo Hills, on which is situated Pachmarhi , the 
summer seat of the M. P. Government. These hills continue towards 
the east where they meet in the Amarkantak, the hills of the Chliota 
Nagpur plateau. There are various local names given to the hills. 
One distinct feature of the Saipuras and other hills of the Deccan 
tableland is that unlike the Himalayas, they have no conical ‘peaks’ 
they have ‘flat tops’ or small table lands as their highest point. The 
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Satpuras have experienced in 
the past much faulting, as a 
result of which practically 
all the rivers in it flow in 
deep gorges. The gorges 
are big or small according to 
the size of the rivers which 
have considerably modified 
these gorges. The descent 
of these rivers from the 
higher plateau is by means 
of falls, as in the case of the 
Narmada near Jabalpur. 

Towards the north of the 
Satpura lies the fault valley 
of the Narmada and towards 
the south that of the Tapti. 

The flat plains of the 
Narmada and the Tapti lie 
in the region of the ‘regur’ 
or the ‘lava soil’ in which 
the rounded tops of a few 
hillocks buried under the 
deep lava deposits protrude 
here and there. The rivers 
Narmada and the Tapti 
flow against the general 
slope of the tableland due to 
their situation in deep rift 
valleys running east to west. 

The westerly direction of 
Narmada and Tapti is the 
most important Palaeogra- 
phic problem confronting the 
geographers. The safest hypo¬ 
thesis at present therefore 
appears to be that these ( Nar¬ 
mada and Tapti) occupy 
two rifts formed by sag-faul¬ 
ting at the time of stress 
implied by the Himalayan 
folding. According to ihis 
hypothesis the Narmada once 
probably flowed out through 
the Burhanpur-Khandwa 

gap into the present Tapti; 

and due to warping on a line _ 

Handia-Paithan would pro- Fig. 5. Western Ghats and Tablelands > 
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bably account for interruptions of proflle producing this aggra 'a- 
tions ; this, in turn, might be connected with the presumed faulting 
of the Western Ghats. 

The westen flank of the Deccan tableland is guarded by the 
Western Ghats, a portion of them is also called the Sahyadari 
hills. They are 914 metres high. Their steep slope is towards the 
sea. The wall-like slope of the Western Gliats towards the Arabian 
Sea is a clear indication of faulting which seems to have separated 
the Peninsula of India from the land that now lies buried under 
the Arabian Sea. The Western Ghats are a continuous mass runn¬ 
ing north-south, across which access is possible only through a few 
% ^ 0W P asse . s - In two the passes, the Bhor Ghat , and the 
Thai Ghat , access is through tunnels. Except near their northern 
and the southern extremities, the Western Ghats run close to the sea¬ 
leaving only a very narrow coastal strip. Where they are very close 
to the sea, rocks jut out into the sea making navigation risky. Only 
f, ,ew ^j v J rs b *ve been able to cut their course across these hills : 

ey aJI flow through very deep gorges along which communication 
is impossible. There are many rivers that take their rise on the 
western slope and many others on the eastern slope. Those on the 

a S £ 0r ,! er . dis,ance to the sea and are, therefore, swiflfiow- 
ng, with small alluvial fans near their mouth and water-falls in their 

r^nr^°™- S i S ' T £ ose °?, the east have ,on 2 er and > iQ lheir l° we r 

w,th big deItas near their mouth. Usually 

olatean fal,s , wher « these nvers descend from the Ghats to the 
plateau to the east or the coastal plain to west. 

in comm^f r tlM!i e w St *° f Ul iJ abIe,and are the Eastern Ghats which 
in wmrast to the Western Ghats are just opposite. The Eastern 

Chit? wh?ch D a S re ^ th ® Ararel \™*y unhke^xhf Western 

s? £&¥%?% «ssa 

Nagpur plateau Throuph^fftiP^ JO,n lhe hi,ls of the Chhota- 
awfy fromth^sea th^^lMvino ex / ent J ,he Eastern Ghats keep 
near the Chilka Lake ihaf th g 3 br< ? ad c °astal strip. It is only 

Eastern Ghats are^ jofned Jo ,be SS*™* & sest to the sea The 
and to the Sa tpur as throu eh * rlV *! G i? tS through tlle Nilgiris 
letmg the triangular boundary of tte tebletend’"'' S ' ' hUS C ° mp ’ 

ted rromThffome^'bylhe'k/n/, f HUh which are se P ara ' 

broad and provides easy This « a P is aboa ‘ 32 kms. 

coast of India. A branch anh? belw een the west and the east 

b ch of the Annamalai runs to the northeast 
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under the name of Palni Hills. Another branch runs to the south 
as the Cardamom Hills. The latter continue right up to the south¬ 
ern extremity of the country. 

Thus the physical features of the Peninsular India have resul¬ 
ted partly from the very old mountain systems that remain exposed 
above the vast lava deposits, and partly from the lava deposits 
themselves that buried the old rocks to a great thickness converting 
the major part of the peninsula into a big tableland or plateau. 

The remnants of the old mountain systems in the Peninsula 
are the Aravalli, the Satpura and the Eastern Ghats. These are 
mostly disconnected hills with rounded or flat peaks. Their eleva¬ 
tion is generally low. They are formed largely of old sand-stone 
though lime-stone and shales are also of common occurrence in 
them. The Peninsular region of India has experienced a good deal 
of faulting’ in the past. Owing to this faulting several large “Sag 
faults” have bee a formed. Some of these faults are now occupied 



Fig. 6. Structural Map of Deccan Plateau. 
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by rivers, e. g., the Narmada and the Tapti (Tapi) rivers. The result 
of this faulting has been that the big plateau of the peninsula has 
been divided into a number of small plateaus ; like the Malwa 
plateau, the Deccan tableland , the Chhota Nagpur plateau and the 
Mysore plateau etc. The escarpment facing the valleys that separate 
these smaller plateaus are considerably broken up into ravines due 
to the erosive action of running water. They therefore look like 
hills when seen from the valley itself. The Vindhyas, the Kaimurs 
and the Bundi Hills are examples of such dissected escarpments. 

The highest peak of the Ni/giris, Dodabctta is over 2623 metres, 
of the Annamalai the highest peak is Anaimudi over 2682 metres. 
These mountains are the continuation of the Eastern Ghat moun¬ 
tains. 


The tops of the plateaus are seldom flat. They are generally 
hammocky or undulating. Here and there stand a few hillocks 
which are the evidence of the harder parts of the plateau resisting 
erosion for long. Some of these hillocks like the Fort rock of 
Gwalior are the examples of ‘circum-erosional mountains’ which 
stand out above the surrounding countiy because the softer rocks 
around them have been washed away. The rivers that flow in 
these plateaus have cut for themselves deep and broad valleys with 
almost flat bottoms. Where these rivers leave the plateaus there 
are generally waterfalls or rapids. 


The most conspicuous feature of the Peninsula is, however, 
provided by the Western Ghats. They are a considerably eroded 
escarpment of the lava plateau facing the Arabian Sea. 


The Peninsular India is marked by old and hard rocks which 
are mainly metamorphosed rocks like the Dhanvar rocks ■ iZeous 

• 0C i S . th , e Sranues and basalts that usually occU asl™^ 
isolated blocks ; and old sedimentary rocks like the sandstone 

of hit baSa " r ° Ck a,S ° — - • 


of u the r Penmsu > have suffered 
This part of India, therefore, tends to be a plateau 

have been worn down. The lava deposit over a 

great depth also made it a plateau 


long denudation, 
as the elevations 
large section to a 


rcmarkabIy Pe immine S frrm^reisLfc^d'istrh' 0 *’'' 31 r S,abi ' i,y and i: 

Fieure 6 shows the structure of Dccca° any intensity 

physical Studio pendular Idi^'fcj? t V«?* Va - riety ° 
‘storeTtouse°of minerals’ rieh * “td 


14 


Economic Geography of India 


.2. The Sutlaj-Ganga Plains or The Great Plains of India 

The Sutlaj-Ganga plains appear flat with a gentle slope away 
from the Himalayas. These plains are wholly composed of sediment 
deposited by great rivers of northern India. The great depth of 
the alluvium has made this plain very fertile. No rock-bed is 
disclosed by boring done from 152 metres to 350 metres (500 to 
1000 ft). According to Oldham the maximum depth of the soil 
in this plain is about 4572 metres (15,000 ft.) near its southern 
edge. The deposits include a great thickness of clay, loam and 
silt. For kilometres together they show no relief features. On 
closer examination, however, they are found to be cut up into a 
number of lowlands and uplands formed by the numerous rivers 
coming from the Himalayas. The older alluvium deposited by the 
rivers forms the uplands which are known locally as "Bangor” 
and the newer alluvium in the riverbeds forms the lowlands or 
‘Khader ’. The older and the newer alluviums are separated from 
each other by the high river banks which are in some cases as high 
as 30 kilometres from the riverbed. ^ 



Fig. 7. Indo-Gangetic Plain. 

The lowlands and depressions become more prominent as one 
approaches the delta of the Ganga. The Ganga Delta is the largest 
delta in the world having an area of about 51,306 kms. (31880 sq. 
miles). A large number of the depressions in the lower section of 
the GaDga plain are old river beds which have been cut off by a 
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■change in the rivercourse. These depressions are called locally the 
*Bils* while the river banks are called Chars. The significance 
of the ‘Chats' is very great in the location of villages in the delta 
region where the depressions are entirely flooded during the rainy 

season .J y* 

3. Origin of the Plain 

The geological evolution of the plain remains a matter of dis¬ 
cussion. 

Eduard Suess, the Austrian geologist, suggests that the plain 
constituted a “foredeep” in front of the high crust waves of the 
Himalayas as in their southward advance they were checked by 
the inflexible solid land mass of the peninsula. The rivers rising 
from the Himalayas brought an immense amount of detritus and 
deposited it in this depression. The deposition of the Alluvium 
continued throughout the Pleistocene period up to the present and 
led to the formation of the plain. 

The observations of S. Burrard and other geodetic considera¬ 
tion present a perfectly new and different concept which is quite 
•different from the concept of Eduard Suess. S. Burrard considers 
this region to be a great “deep rift” or fracture which has beceme 
filled up by the river brought alluvium., But the Geological 
Survey of India does not accept this concept, j 

According to Blanford the Indian peninsula, during the Eocene 
limes, was a part of a continent which was connected with Africa. 
During this period a sea lay in its east from the valley of Assam 
upto Irrawaddy river. During this very epoch, another sea was 
•lying in the north-west from Iran and Baluchistan in the west 
upto Laddakh in the Indus Valley. (This sea spread itself upto 
Punjab during the later Eocene times but with the approach of 
Miocene period this sea gradually began to diminish, with the 
uplifting of the Himalayan ranges. 

The most important and more recent view as regards this 
legion as a sag in the crust formed between the northward drift¬ 
ing Indian continent in the South and the comparatively soft 
sediments accumulated in the Tethys as well as in the connected 
basins on the north. The crumpling of the sediments resulted in 
the formation of a mountain system. 

It should be noted that no part of the Indo-Gangetic plain is 
peneplain.*! 

-4. Coastal Plains 

The Southern Plateau is surrounded on all sides by low plains, 
ttis against the hard rocks of the plateau that the plains have 
t>een formed. Towards the north is the Sutlaj-Gangetic plain ; 
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towards the east the Gangetic plain and the eastern coastal plain: 
towards the south also the eastern coastal plains and towards the 
west, the western coastal plain which joins the Thar desert plaias. 

The Eastern Coastal Plain , which is known as the Payanghat 
may be considered in two sections : The lower section which 
consists of the deltas of the rivers ; and the upper section which 
consists mostly of the plains lying in the upper courses of the 
rivers. The lower section is entirely alluvia), while the upper 
section is partly alluvial and partly a Peneplain formed by the 
denudation of elevated relief. This Peneplain is covered in some 
places by thin alluvium of the river, while elsewhere old rocks still 
stand out prominently. The lower section is fringed by a series of 
sand dunes in the vicinity of the sea. These sand dunes have 
been formed by the action of waves. In some parts enclosed 
within these sand dunes are lagoons. The lakes Pulicat and Chilka 
are in reality big lagoons of this type. Immediately along the sea 
a sandy beach stretches all along the sea coast J Figure 8 shows 

the extension of Eastern'Coastal Plain of 
India. 

The Western Coastal Plain , beginning 
from the Malabar coast runs from the 
south to the north all along the Arabian 
Sea. Towards the south the plain is very 
narrow about 64 kms, except where the 
Western Ghats have receded. The south¬ 
ern section is also characterised by a 
number of long and narrow lagoons which 
are navigab’e for hundreds of miles. 
These lagoons are uDlike those found on 
the eastern coast in this respect because 
the latter are generally surf-beaten and 
shallow which are joined by canals, which 
serve as goo4^coastal traffic by boats, rafts 
and canoes. / The western coastal plain 
broadens to\ the north of Maharashtra 
into the alluvial plains of the Tapti and 
Fig. 8. Eastern Coastal the Narmada, and further north into 
Plain. Gujarat. Part of the coastal plain m 

Gujarat and Kathiawar, as well as in 
Cutch, is also a “ Peneplain ” where the old rocks still appear on the 
surface. Gujarat and Kathiawar plains are partly covered by the 
regur of the Black Cotton Soil. The monsoon floods bring 
enormous silts and help the growth of enormous forests and plan¬ 
tations. 

The western coastal plains merge in the extreme north into 
th* Thar and Rajasthan deserts. These parts are characterised by 
vast deposits of sand or silt partly due to the dry old river courses 
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and partly to the emergence of vast plains from under the sea 
which is receding in this part. 

The Thar and Rajasthan deserts , in their western and northern 
sections, are marked by sand dunes covering hundreds of square 
kilometers of area. These sand dunes are due generally to the 
blowing in of sand from the neighbouring dry plains by the 
prevailing winds. 

The Scientists at the Central Arid Zone Institute have 
rejected the belief that the desert has been spreading outwards in 
a great convex through Ferozepore, Patiala and Agra towards 
Aligarh and Kasganj at the rate of about 0.8 km. a year for ihe 
last 50 years and that it is encroaching upon approximately 130 sq. 
km. of fertile land every year. 

According to the Modern Researches some temporary changes 
in the climate of the region might have been experienced during 
the glacial periods, but this did not appreciably affect the desert 
conditions. 


If the versions of archaeologists and some geologists that the 
Indian des;rt originated 5000 years ago, then at"the "encroachment 
rate, the desert should have covered a distance of 4000 kms. that 
is, it should have reached Central Asia or at least the base of the 
Himalayas. 

A Scientific analysis of facts shows that there has been some 
movement of the dunes here and there, but this has only been a 
local phenomenon. 

Contrary to what some scientists thought, recent Researches 
have revealed that the Rajasthan desert is not expanding but has 
been stationary since its formation. 

Drainage System 

LMuch of the No rthern P lain of India is the gift of the two 
rivers, the Ganga a nd the Indus, (now in Pakistan). The Gansa, 
Indus and' Brahmaputra rise near each in the Himalaya. The 
Ganga rises on the Southern side, the Indus and Brahmaputra on 
the northern. Near the source of Ganga rises its tributary the 

Jamuna, both flow in parallel course through rocky gorges to the 
plains. 


For centuries the 2400 kilometres of Ganga was the chief 

in a rheB J Of n“. e „ ° f . w “ lth *° “>0 farmers. At its mouth 

in the Bay of Bengal it ts joined by the Brahmaputra. Together 

SaAAC^Sjfti. as*” s °’" 

»bM. T 5w,"s .Sf 
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bound a ri es are well defined by the Himalayas in the north and the 
indhyan mountains in the south. The Ganga has two main 
tributaries in the Himalayas—the Bhagirathi and the Alaknanda, 
tne former rising from the Gangotri glacier at Gaumukh. The 
Oanga is joined by a number of Himalayan rivers including the 
X amuna or Jamuna, Ghaghra, Gandak and the Kosi. Of the 
rivers flowing north from Central India into the Yamuna or the 
Ganga, mention may be made of the Chambal, Betwa and Sone etc^ 


The Brahmaputra flows through Tibet, 
then through Eastern Bengal^ 


NEFA, Assam, and 


The Indus, like the Brahmaputra, flows for many kilometres 
through narrow and deep defiles and gloomy gorges of little use for 
men or farming. Then it turns south and flows through the fertile 
pleasant vale of Kashmir ; and afterwards with five tributaries 
crosses the north-western part of the Northern Plain of India. 
Sutlej is the main tributary of Indus. The land of the Sutlej and its 
feeding rivers is called the Punjab or “Land of five Rivers” 
(Panchanad). 

The river system of the Peninsula, omitting the drainage into 
the Ganga and small streams flowing to the west coast, is nearly all 
taken by six large rivers, of which two, the Narmada and Tapti, 
drain the north-western portion and escape into the gulf of Bombay, 
while the drainage of all the rest of the Peninsula even from the 
crests of the Western Ghats within sight of the sea, flows eastwards 
by four great deltaic rivers, the Mahanadi, Godavari, Krishna and 
Cauvery, the only other streams of any importance being the northern 
and southern Pennear. 

This easterly trend,of the drainage is probably of very anci¬ 
ent date, as there are patches of littoral marine deposits along the 
east coast ranging far back at the close of the Jurassic period, which 
shows that since that period at least, (the eastern coast of the 
Peninsula has maintained very much its present position. On the 
west coast no marine sediments older than the upper tertiary are 
known if we except the cretaceous beds of the lower Narmada 
valley.) At the close of the Deccan trap period, that is the comm¬ 
encement of the tertiary era dry land must have extended consi¬ 
derably west of the coast line, south of the trap area the evidence 
is only negative, but the absence of any large valleys draining in 
this direction suggests that the present position of the shore line is 
of more rcceDt origin than of the east coast and that the earth 
movements which gave rise to it were either too slow or more 
probably not of a nature to change the easterly course of the 
drainage. 


The Deccan rivers are generally rain-fed and, therefore, fluc¬ 
tuate very much in volume. A very large number of streams are 
non-perennial. The coastal streams are short in length and have 
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limited catchment areas. The Luoi is the only river that drains 
in the Rann of Kutch. 

The uplands in the neighbourhood of Chambal, Banas and 
Parbati rivers are broken into extensive ravine lands, extending for 
kilometrage on both sides of the rivers. The ravine lands are like 
the ‘bad lands’ of western plains of North America and have 
suffered considerably from soil erosion due to reckless destruction 
_pf vegetation over the soil. 

Glaciers 

The snow-line is at different altitudes in different parts ©f the 
Himalayas and associated ranges. In the Eastern Himalaya the 

Table 3 

Glaciers of Himalayas 

Name Location Length Type 

Kilometres 


Siachen 

Karakoram 

72 

Hispar 

99 

60 

Biafo 

99 

62 

Baltoro 

99 

58 

Batura 

99 

58 

Rimo 

Punjab Himalaya 

40 

Punmah 

99 

27 

Rupal 

99 

16 

Diamir 

99 

12 

Sonapani 

Kumaon Himalaya 

12 

Gangotri 

99 

25 

Milam 

99 

19 

Kosa 

99 

11 

Kedamath »» 

14 

-Zemu 

Nepal Himalaya 

25 

Kanchinjunga ” 

16 


Longitudinal 

99 

99 

99 

99 

99 

Traverse 

99 

Traverse 

Longitudinal 

99 

Traverse 

99 

99 


lTya W West'- S i. a ‘v a a ri. 0Ut f 42 °° ^ of hei S ht Pereas in the “Hima- 
manvAlnine Zi L V? 57 °°, ™ etrcs ' In Himalaya there are 
andMtne of 8 thf them are the tra nsverse glaciers 

in Him“aya most v hrlnn»? , gUoi .? rS a- B , Ut the majority of S laoiers 

the*toportant 1 giadora^hi l |nmSaya a< * IIla Tabb (3) showa 
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east by north of Jalna in Andhra Pradesh, and about half-way 
between Bcmbay and Nagpur. Lonar lake crater is of comparatively 
rectnt origin and if so it suggests that in one isolated spot in India 
a singularly violent explosive action must ha\e taken place unaccom¬ 
panied by the eruption of melted rock. Nothing similar is known 
to occur elsewhere in the Indian Peninsula. 

Earthquakes occur in regions of marked instabilities of the 
crust such as mountain belts of geologically recent date. The 
seismic zone of India runs from Baluchistan through the N. W. 
F. P., Kashmir, Kangra. Dehra Dun, North Bibar to Assam and 
Burma. These are generally zones of large negative gravitational 
anomalies in the crust of the earth. 

The Indo-Ganga plain is a region whose origin and structure 
are closely related with the formation of the Himalayas. Occasion¬ 
ally, however, very feeble shocks are felt in some parts of this plain, 
particularly around its eastern and western margins. 

The major Indian earthquakes arise either from movement in 
the fold and thrust mountain zone or from movements connected 
with the downwarp axes, such as in Bibar. The Peninsular India 
is not entirely stable since it has undergone tilting of old land 
surfaces and tremors, not infrequently. Eor example, a minor 
shock was recorded on the south-west coast of the peninsula during 
1934 and a Koyana earthquake in 1967 due to the creation of 
artificial lake or water reservoir in the heart of plateau. Fig. 9 
shows the seismic evidences in India. 

Recent change of level along the coast 

There can be no doubt that, beyond the limits of the 
Peninsula, there have been very great changes in the distribution- 
of land and sea since the commencement of the Tertiary era and, 
even in the latest part of it, the great disturbances which the rocks 
have undergone must have been accompanied by great changes of 
Shoreline. But when we come to the post-tertiary period, on the 
whole, there has been elevation or subsidence, the evidence is 
contradictory. In the alluvium of the delta of Ganga, and near 
Pondicherry beds of peat, at various levels below the surface ot 
the ground, show that there has been subsidence, but this is the 
usual, if not invariable, condition in a delta, and it is more than 
probable that all the large deltas along the coast are being gradu¬ 
ally depressed. 

Along the non-deltaic portions of the coast evidences of sub- 
recent ele\ation are found in coral reefs and marine deposits raised’ 
above the present level of the sea. The low level laterite of the 
east coast lies on a gentle slope of the older rocks unaffected by 
subaerial erosion, such as is foimcd by the sea, and must have been 
deposited either before or shortly after this ,was raised above sea- 

level. 
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Tbe escarpment of the Sahyadri range—a remarkable feature of 
the hills parallel to the western coast of the Peninsula has frequent¬ 
ly been noticed as furnishing evidence of a rise of land Ti rou- 
ghout the trap country of the Maharashtra, the Western Ghats rise 
from the Konkan in an almost unbroken wall, varying in height 
from 609 to 1220 metres, cut back in places, by streams projecting 
here and there into long promontories, but preserving throughout 
a singular resemblance to sea cliffs. 

On the other hand, a sudden deepening of the sea, at a 
distance of 16 to .2 kilometres from ti e shore, along the Mekran 
coast, has been supposed to represent a submerged cliff. Most 
positive evidence of recent subsidence is to be found in the occur* 
rence of a number of trees imbedded of mud, in the spot where 
they grew, at a depth of 4 metres below low-water marks on the 
east side of the island of Bombay and in the submerged forest at 
the western end of the Valimukam Bay on the Tirunelveli (Tinne- 
velly) coast. 

Local alterations of level, accompanied by earthquakes are 
known to have occurred on at least one occasion, namely the great 
earthquake ofKutch in 1819, when a considerable area in the 
Rann of Kutch was suddenly submerged. A more doubtful instance 
is the elevation and subsidence which is said to have taken place 
on the Arakan coast in the middle of the last century, presumably 
during the great earthquake of 1762. A raised beach which is 3 
metres above sea-level at Foul Island and 7 on the north-west of 
Cheduba island has been attributed to the effects of this earth¬ 
quake which further north is said to have caused the permanent 
submergence of 30 sq. km. 


Away from the sea coast, the Andaman and Nicobar Islands 
have certainly at one time been connected with Arakan, and the 
intricate Channels and long ramifying fiords which penetrate the 
great Andaman and adjoining islands indicate a considerable sub¬ 
mergence. Along the coast there are, however, indications of 
minor oscillations of level, both upwards and downwards, within 
the recent period, the last movement being probably one of sub¬ 
sidence. Off the west coast of India the coral archipelagos of 

Laccadive and Maidive Islands probably mark the site of submerged 
land. 


Besides the changes produced by rise and fall of the sea-level 
as compared with that of the lane, there have been minor modifica¬ 
tions of the shore line due to erosion and accretion of land. St. 
hZT'l a ,distance south of Madras, is said to have formerly 

? 6 . kllo P ietres further south, the town of Mahabali- 
puram is said to have been overwhelmed by the sea. 

rrinn^Jin e ? CC °f the A advance of land is to be found on Tirunelveli 

Svo C i° aSt ‘ A u slmi,ar advance of the shore line is said to 

have taken place on the east coast of the Gulf of Cambay, and 
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it is said that the Rann of Kutch was once a gulf of the sea 
with sea-pons on its shores and that remains of ships have been 
found imbedded in the mud. The Rann is now a sort of debateable 
land, being flooded during the south-west monsoon and a dry 
barren mud flat during the rest of the year, the change, which has 
indubitably taken place, if not so recently as has been supposed 
was doubtless due to silting up, partly aided by a slight elevation 
of the land. 

QUESTIONS 

1. “Peninsular India has much geomorphological variety”. 

(Meerut Uni. 1969) 

2. Describe fully the Himalayan region of India. (All. Uni. 

1961) 

3. Describe the relief features of Deccan Plateau and indicate 

their influence on its drainage (All. Uni. 1963 & 1970) 

4. Describe the relief features of the Himalayan regio n and 

indicate their influence on its drainage. (All. Uni. 1964) 

5. Describe the relief and drainage of the Northern mount¬ 
ainous region of India. (All. Uni. 1967) 

6. Give the geology of either the Mihva Plateau or the 

Chhota Nagpur Plateau. (Agra Uni. 1968) 

7. Divide India into physiographic regions and give the 

salient features of any one region. (Meerut Uni. 1971) 
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The following pages give a brief review of the successive rock- 
formations representative of the various geological periods found in 
India, it takes into account their chief rock components, their geo¬ 
graphical evolutions that happened during the various ages, and 



Fig. 10. Geological Map of India. 
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the important economic mineral resources associated with the 
various systems of Strata. 

The Geological Survey of India have classified the rock 
systems of India into four great divisions: Archaean, Palaezoic, 
Mesozoic and Cainozoic or Tertiary. Figure 10 shows the deposition 
of the main rock formations, with their principal divisions together 
with their natural extensions in the Indian Republic. 

The Archaean System 

The geological history of India reveals rocks of different 
characters and different geological ages, ranging right from Archae¬ 
an era to recent times. The oldest of theie, often described as the 
Bundelkhand gneiss from its having been first recognised in the 
country of that name, is characterised by its massive structure, and 
extreme rarity of accessory minerals. This type of gneiss is also 
met with in the peninsula at several localities, and is recognised 
there under various names-(1) Balaghat gneiss, also named Bellary 
gneiss, (2) Hosur gneiss, (3) Arcot gneiss, (4) Cuddapah gneiss etc. 
The oldest basement gneiss of some parts of Rajputana belong to 
this system. The gneiss of Bundelkhand is also remarkable for 
being traversed by extensive trappean intrusions, one of which 
penetrate any of the younger formations. 

The second important type of gneiss is called Bengal gneiss. 
The Bengal gneiss is revealed in the gneiss of Bihar, Manbhum 
and Rewah, and some other parts of the peninsula also. The 
Bengal gneiss is closely associated with Schists of various com¬ 
position. 

The third type of gneiss is Nilgiri gneiss which is also called 
Charnockite Gneiss. These rocks are of wide prevalence in the 
Tamil Nadu state, and constitute its chief hill-masses—the Nilgiris, 
Palnis, Shevaroys etc. 

In the extra-peninsula, gneiss and crystalline rocks are again 
exposed along the whole length of the Himalayas, forming the bulk 
of the high ranges and the backbone of the mountain system. This 
crystalline axis runs as a broad central zone from the western most 
Kashmir ranges to the eastern extremity in Burma. 

The Dharwar System 

The Dharwar Systems are the most ancient metamorphosed 
sedimentary rock-systems of India, as old as, and in some cases- 
older than, the basement gneisses and schists. D. N. Wadia goes 
on to say that “the weathering of the pristine Archaean gneiss and 
Schists yielded the earliest sediments which were deposited on the bed 
of the sea and formed the oldest sedimentary Strata, known in the 
geology of India as the Dharwar System.” 

The rocks of the Dharwar System are hornblendic and chloritic 
Schists phyllities and conglomerates associated with contemporaneous- 
trap, banded jasper, and haematitic quartzites. 
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The Dharwar System is very well developed in Mysore ? 
Andhra Pradesh, Tamil Nadu, Madhya Pradesh and in Aravalli 
region etc. 

In the Himalayan region, due to greater folding and inversions- 
of strata, the rocks of Diiarwarian system are not clearly visible. 
Whetaver rocks of Dharwarian system occupy in the Himalaya, 
they are mainly seen in the form of slates, phyllite, Schists, quart¬ 
zite, crystalline limestone and dolomites etc. 


The Dharwars have attracted a special interest on account of 
the valuable minerals they include: iron ores in great richness and 
purity in the Madhya Pradesh and Mysore, Copper ores dissemina¬ 
ted at a particular horizon in Singhbhum, and gold in the quartz 
reefs of Kolar are well known examples. 

Cnddapah System 


Upon the weathered surfaces of the highly folded Dharwars 
and the associated gneiss aDd Schists of the Archaean group enor 
mous thickness of sediments were deposited in peninsular India. 
These rocks being devoid of fossils, isolated occurrences cannot with 
certainty be correlated, and consequently local names have been 
freely used to distinguish them. In Southern India we have the 
Cuddaph System, amounting to 6100 metres in thickness with several 
unconformities, covered, also unconformably, by a thin series of 
strata distinguished as the Kurnool System. Examples of rocks of 
this system occur nearKaladgi, in north Maharashtra country in the 
valley of the Bhima, near Pakhal in the Godavari valley, in the 
valley of the Penganga in parts of the Mahanadi valley, and in the 
valleys of Cheyair and Krishna and Papaghni. Some areas of 
Cuddapah rocks occur in Chhota Nagpur, Jeypore and Bastar, 
Singhbhum which must originally have extended as one lanre area 

P'° b , ab J y CO £ tin , UO u S w * th * he occu, : rence in the Chhattisgarh area 

Farther west in Madhya Pradesh, are series of 
old rocks distinguished as the Gwalior and Biiawar series and 

«rin y t - h T 1S the g - rCat Vindhyan System > all being unfossiliferous 
except in lower portions. ^ 

In each of the groups of the Cuddapah series sandstones or 

ZS&TT* thC b r SC and earthy de P°s'ts forming shales or 
slates above, limestones ofter occurring with the latter. b 

areas T are eq t U hrDSL S r a °A» e F“ dda P ahs and Delhi in the Himalayan 
Haimanta etc 8 At,ock and Slmla Slates and ““ Parts of 

The Vindhyan System 

system aftSM^ime^f SSSt S' r ° CkS ° f ,he Vindl ^“ 

i marked by earth movements and erosion. 
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The Vindhyan system has been divided very unequally into a 
lower and upper division—and the lower division includes large 
quantities of material that appears to have been ejected from 
volcanoes, producing beds of siliceous material which, when very 
finely grained, have a characteristically porcelainous aspect, and 
when in coarser fragments resemble some of the old greywacks. 

The upper Vindhyan system is remarkable for including rocks 
in which diamonds are found. The most important product of the 
system is, however, its resources in lime and building stone. 

They occupy a large extent of the country—from Sasaram 
and Rohtas in western Bihar to Chitorgarh on the Aravallis, with 
the exception of a central tract in Bund;lkhand; while a large area 
of Vindhyan rocks is covered by the Deccan trap. 

In the lower strata of Vindhyan system some marine deposits 
are also found and in its upper part shallow-water deposits are 
found, which represent a semi-arid climate. These shallow-water 
deposits contain sandstones and shales. Along with the shales gyp¬ 
sum is also found intermingled. In Kumaon the Vindhyan system 
is known as Ralam series and this series overlie the Martoli series. 
This Ralam series extends in between the rivers Gori and Lissar, in 
Pitboragarh district. This series of Kumaon contain the basalt, 
conglomerates, quartzites and dolomites. “They past upwards into 
grey, purple and golden master quartzites 500 to 800 mttres thick 
overlain by orange coloured massive dolomite 50 to 100 metres 
thick.’* 

The Palaeozoic Group; Cambrian to Carboniferous 

The Palaeozoic era shows the growth of vegetation and other 
organic materials. The remnants of these early immigrants are 
found in a fossiliferous shape in the older rocks. The living 
organism of this era were devoid of the backbone and the main 
organisms were mammals and reptiles. In the first phase of this 
era, the only form of vegetation was in the form of grass which 
later on grow into grass or ferns. The rocks of this age are 
represented by shale slates, sandstones and limestones. The marine 
fossiliferous rocks of Cambrian era are found in the northern region 
of India. 

Marine fossliferous rocks of Cambrian age are found at three 
places in the Himalayas. The first locality is the Salt Range in the 
north-west Punjab, the second is the Spiti and Kangra and the 
third is the Baramula district of Kashmir. 

The oldest fossiliferous strata in India are found in the Salt 
Range of the Punjab. The undoubtedly Cambrian beds arc found 
lying on a formation of peculiar marl with beds of rock-salt and 
gypsum, possibly of Tertiary age, similar to the salt deposits of 
the Kohat area which will be referred to in describing the Tertiary 
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system of India. The occurrence of such old beds, lying over 
masses of much younger materials is due possibly to the former 
having been thrust bodily over the marl formation during the pro¬ 
cess of earth folding. Fossiliferous Cambrian rocks are also develo¬ 
ped on a large scale in the mountains of the Baramula district of 
Kashmir to the north of the Jhelum. The Cambrian succession is 
best seen in the Spiti valley and the neighbouring region. The 
Cambrian group of Spiti may be divided as follows— 


Haimanta 

System 


Upper—Grey and green micaceous quartzites, thin 
slates, shales and light grey dolomites. 

Middle—Bright, red and black shales with some 
quartzites. 

Lower—Dark slates and quartzites which probably 
include some pre-Cambrian. 


The examples of Haimantas in Uttarakhand are furnished in 
north-eastern parts of Pithoragarh district by a series, which is 
known as Garbyang series. Garbyang is situated in the valley of 
river Kali.. Heim and Gans c er named it after a village of similar 
name. This Garbyang series extends from Nampa to Nanda Devi, 
Some volcanic rocks in eastern Himalaya may probably belong to 
this age. 


The Ordovician, Silurian, Devonian and Lower and Middle 
Carboniferous Systems 

. Sp *?; ° rdovi 'cian, Silurian and Devonian strata are also 

f . _ iT w,dei ] ® xtent * In Spiti, the Ordovician is represented by 
«.ralfwifh re A dol . on > i ‘>=^limestones etc. The Silurian fauna is in 
ferom affin :‘ les - A group of hard, white, unfossili- 

some fl.1L overlies the Silurian rocks containing 

Carboniferous^rocks^ 386 "* * ° Vetlaid b > fossi,iferous lowe? 

Ordnvririn Lidar valleys of Kashmir contain well developed 
brian tZ ?! Syrian systems. Elsewhere in Kashmir, the Cam- 

quartzites of upper Silurian 

Middle Carboniferous slales or Pun J ab trap of 

periodVe he fouDd Cr a^o r und 0n r° f ^ UmaOD ’ ? ome rocks of 0rdov, ' cian 

Shiala series. The senVc^n^^u °i g series \ which are known as 
and at some places hn»«K”* a * in -5 a ,^’ greenish coloured limestones 
rocks Of SlurC^rin^ Cr,n0ldel . fragments - In addition to this, 
coloured Sandy shales 8 in S|? CUr bcr f which mam ly contain violet 

quartzites aS LlomiS* Jin ® northe ™ «8*ons of Kumaon, 

from the upper Silurian to 0 ^ ur a ! different depths, which are 

limestones, too, are found at h c C Dev ? n,an period. The Devonian 
, iuo, are found at some places. In Garhwal some rocks 
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contain the Palaeozoic strata, which have been named as Jaunsar 

series by A. M. Heron; these rocks are mainly unfossiliferous in 
nature. In the central Himalaya of Kumaon, especially between 
Almora and Rakshas Tal, Heim and Gansser have recognised the 

following rock formations 

vfuth Series —Brown quartzites with dolomite layers, capped 

by white quartzites. A special feature of_this 
is the crinodal limestone of Lipu-Lakh—Silu¬ 
rian to Devonian. 

Variegated Series—Repetition of marls and shales of red green, 

grey colours with layers of limestone 
Silurian- 

—Calcareous sandstones and thin layers of 
lenticular limestone with crinoid fragments— 
Ordovician. 

Garbyang Series-Slaty phyllites. calcareous sandstones, Sandy 
J B and argillaceous dolomites—Cambrian. 

—Basal Conglomerates, greywackes, orange 
coloured dolomites—Lower Cambrian and 

possibly Partly Precambrian. 

—Phyllites, Calcareous phyllites, quartzites: 
Probably equivalent to the Algonkian. 


Shiala Series 


Ralam Series 


Martoli Series 


The Gondwana System 

There occurred a great change in the stratigraphical bistoiy 

time, i. e., the: e changes, which was also respon¬ 

sible fo^he mountain building movements called the Hercynian or 
Variscan. 

At that time there existed a massive southern continent, known 

Gondwana land In Gondwana times India, Africa Australia 
as Gondwana lana 1 ^ a closer connection than they 

and possibly South Am ’Although probably at no time forming 
appear to have> aP r «’' j d the y were sufficiently connected to 

a C0 ^t ,n r U Te free'commfficHng of y plantS and land animals. At 
^^'Lfnarts of th‘s great Southern continent there occur peculiar 
bouSderbeds'whose special characters appear to be best explained as 
the result of ice action. 

The three large tracts in the peninsula can be marked out as 
prominent Gondwana areas.- 

(1) A linear tract in Bengal in the valley of the Damodar nver 
anr i * considerable area of Rajmahal Hills. 

2) An extensive area of Madhya Pradesh to the south-east m 

Mahanadi valleys. 
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(3) A series of more or less connected through forming on 
‘elongated band along the Godavari river from near Nagpur to the 
head of its delta. 


The composition of Gondwana rock series consists to a large 
extent and also to comparatively greater depth of red yellow coarse 
■Sandstones, Shales, Conglomerates, pebbly grits etc. The Gondwana 
formation has been divided in many series viz., Talchir, Damuda 
•Panehet, Mahadeva, Rajmahal, Jabalpur. 

The Talchir series of Gondwana formation resemble greatly 
'With the Mandhali beds of northern India. The red sandstone is the 
main rock of these formations, but some limestone and ordinary 
sandstones are also found mixed with the former. The fauna and 
flora of this age were mainly the water dwellers. 


During Carboniferous period the climate of the world was 
■comparatively wet and warmer, which resulted in the formation of 
dense forests. Vast swamps were covered by a most luxuriant 
.growth of vegetation. There were thousands of species of plants 
varying from minute algae to giant ferns and huge trees. In this 
swampy environment coal was being formed. As the plant life 
breathed in the Carbon dioxide from the air and assimilated the 
carbon, the first step in coal making occurred. Practically all Indian 
coal seems to be deposited in certain linear tracts. 

Most of the Coal in the Gondwana is found in the Damuda 
or Damodar System, i. e. t both in the Barakar and Ranigani 
aeries, the former being the more important one. 

Upper Carboniferous and Permian Systems 


lit ovlr ‘^Conglomerate layers of Carboniferous period 

te h ? 0 s, !r be,ong ei,her ,o upper carbonL °“ 

SimlaT^ 6 V? fossilif > rou s Jaunsar series are found extending from 

urSiri ° Nayar nver ln Gar hwal. The Simla slates havl been 

ain * V !° me p,aces b y series. The post-BIaini rocks 

which cxibt there, are known as Infra-Krol, Krol or Ta serS 

dSo'n'r P sToS, b f h 0f eith r r Pcrmian of Jurassic ages. Accor- 
Cnfwr St0,,cz . ka these infra-Krol and Krol series belong to the 

of"ern U In^r ,0 Th^ iCh , f rCa " y resemble > ba Damuda serie? 

are of marine anddolo- 

2 aJd S 'jh"® m the Tal series the current bedded qua t- 
‘CS and molluscan remains are most frequent. H 

able due to ^xcesrive U eIf in j K V mao . n . are not easily recogtriz- 
-overlie the Muth auart 7 it^ n denudat,on - The Permian rocks 
known as Ruling SlLle^Th* 3 heS u r r C t s of Permian period are 
ranges from 30^50 metS d T epl .u of Kl i ling Shales in Kumaon 
rocks of Tethvs Hima? a vo lreS ’ the nort bern region of Kumaon, 

y Himalayas and Mesozoic period are found, which 
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are intermingled with the intrusive and extrusive basaltic rocks. The 
sedimentary rock mass of Tethys Himalayas, here, generally compo¬ 
sed of limestones are called the “Exotic blocks . According £ 
Heim and Gansser, the Exotic blocks contain pink, red and white 
limestones ranging from Permian to Cretaceous periods. 

In Garhwal the lowest Krol-bed bears a slaty colour, the 
middle Krol has purple shales and the upper Krol contains the 
massive limestones The best development of Krol is seen in the 
outer Himalayan region from Subath to Naim Tal. 

In the Lesser Himalayas of Darjeeling, Buxa Duars, Bhutan 
and some other places, the upper Carboniferous and Permian are 
represented by the Gondwanas in which typical Barakar rock with 
Carboniferous shales and poor coal seams have been recognised. 

Mesozoic Group: The Triassic System 

The Marine Triassic bed in Himalaya extends from Kashmir 
Sinkiane. The best example of the development of Trials is fnrnisbed 
in Painkhanda. The three lower beds of Trias contain "Otoeeraso- 
phicerasi auna, in addition to this species like ^pisaegeceras 
dalailamae Hungarites, Meckoceras hodgsom, etc., are also found in 

the Trias bed. 

The Spiriferina beds overlie the limestone beds of Niti. At 
Gamsali, quartze, mica-Schierts, etc., are found. _ 

The ptychites or Muschelkalk beds which are found in this 
region species contain such as Hollondties Void, H. Ravcna ceratxtes 

jhuilleri etc. 

The Ladinic stage which is 6 metres thick contain few fofils. 
The other stages are Noric stage and Carmc stage. The None 
stage can be divided into lower, middle and upper. 

According to Wadia, the Triassic series have well been deve¬ 
loped in the northern region of Kumaon and like the ?£ 11 ]^Gans- 
Xnas in Kumaon and Garhwal are not calcanous. Heim and Cans 
ser have divided the Trias of north-east Kumaon into the following 

geological series :— 

1. Chocolate Series 

2. Kalapani limestone 

3. Kuti Shales 

4 * K-mfa Li“Yh^xriassic system is confined to the Lower 

ILSSsm « 
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stone and Shales. Rocks belonging to the Jurassic system are 
developed in the Indian region in the Himalayas of Spiti, Kumaon, 
Nepal, Kashmir Hajara, Salt Range, in Cutch and Rajasthan. 

Jurassic rocks, known as Spiti Shales, are developed in the 
Spiti region. 

The Laptal series of Jurassic system extends from Kungri— 
Bingri to Laptal in North-west Kumaon. The thickness of this 
series near Laptal is from 6 to 80 metres, where it is found in 
many layers. At the top of the Laptal series, a layer of Shaly 
ferruginous olite is found, which has an average thickness of 3 to 4 
metres. 


In the Jurassic period limestone and shales were deposited in 
the geosynclinal zone of northern Himalayan region. 

In the Johar region of Kumaon the place of Triassic is taken 
by Liassic limestones which include the nodular and grey, brick-red 
and black limestones. In the Lesser Himalayan region of Garhwal, 
east of Ganga river, in the midst of outer tertiary zone and inner 
crystalline zone, where highly metamorphosed old sediments are 
found, the fossiliferous Jutassic beds are also foucd as exceptions, 
which underlie the Eocene Nummulitic limestone beds and above it 
the Krolbeds are found, which are succeeded by the Tal series, in 
the upper portion of it shallow quartzites and limestones are found. 

Jurassic rocks are also found in a small area north of the Bani- 
hal pass in the Pir Panjal mountains. Jurassic rocks are also found 
in Jaisalmer (Rajasthan). 

Jurassic rocks occupy a large area in Kutcb. The Jurassic 
sequence has been divided into four main divisions which are 
named Patcham, Chari, Katorl and Umia series from below to 
upwards, and range in age from Bathonian to Neocomian. 

The Cretaceons System ■ 


. „ .? nly , iQ *5 history ° f Himalaya, but in the geological his- 
tory of Indm also, divergent facies of sedimentary system belonging 

hiJ? r i CtaCC< J US ar ? found * The region, where the mightv 

Himalaya stands today, had been occupied by the Tethys geosvncHnal 

Fames Proofs of igneous actions of great magnitude aTe^found 

r^i/n ° k Th >e 0ngln u t0 Crel . aceous age are found in the Himalayan 

W k# "“P" 8 ® both Plutonic and volcanic phases 
in immense quality of magma was intruded in tk* n ' 

strata of Himalayas. intruded in the pre-existing 


are fo“\ n hVc^«o K uf/ock of P KSma°n VOl ? nic 

of Cretaceous rocks overlying the SottShaW u S the existe nce 
whose distribution is found in l£!l, Shls ’. ** best sample of 
siliceous sandstones and quartzites are found^in^ Yell <>w-coloured 
the northern Himalayan ranees °« t SOm< r P ortlons of 

have been named as G,“ mTsan^ StS IUraSSic era> which 
EG—3 
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In the Spiti, the Giumal sandstones of lower Cretaceous age 
and the upper flysch sediments of upper Cretaceous age are gener¬ 
ally found. In the basal portions of these sandstones, lie the 
layers of shales with calcareous included, which includes the 
glacuconite. The Giumal Sandstones are overlain by grey or 
whitish limestones, which is called as Chikkim limestone. The 
Chikkim limestones are well developed in Niti pass. The upper 
part of Cretaceous has been named as upper flysch by Heim and 
Gansse, which has been assumed as 1000 metres in thickness. 


The Cretaceous limestone is found in abundance in the exotic 
blocks area of Johar. The grey limestone of the lower Jurassic 
period is found here which is succeeded by white limestone, 
intermingled with the igneous rocks. Next to it comes the Permian 
—Jurassic limestone. This has been called by Heim and Gansser 
as Chitichum facies. It is likely that volcanic activity should have 
been associated with the exotic and chitichum facies. It has been 
proved by Von Krafft that the exotic blocks of Cretaceous period 
have been less found with igneous rocks 


Cretaceous rocks are also well developed in Kutch and Narma¬ 
da valley. The Cretaceous rocks of Southern India are classified 
into three stages : — 

(i) Ariyalur Stage. The rocks are grey to light brown argilla¬ 
ceous sandstone and white sandstone. They are found as detached 
out crops in the Vridhachahra and Pondicherry areas and small 
patches amidst the allunium a few Kms. west of Tanjore. 

(») Uttattur Stage. The group derives its name from a large 
ochreous matter, prevailing throughout the group, and the southern 
portion of the area constitutes almost the entire bulk of the deposit. 

(Hi) The Trichinopoly Stage is conformably overlain by the 
Ariyalur stage. The Cretaceous syslem is well represented in 
parts of South Arcot, Pondicherry, Godavari District and Assam. 


The Deccan Traps 

The close of the Mesozoic era was marked by the outpour¬ 
ing of enormous lava flows which spread over vast areas of western, 
central and Southern India The most extensive and best known 
eruptive activity is the Deccan trap. The great lava-flows which 
make bv far the chief part of this formation constitute the plateau 
of the Deccan, concealing all older rocks over an area of.- 00 Sq. 
Kms rolling up the old river valleys, and levelling the surface of the 
country Subsequent denudation has carved these lava-flows into 
terraces and flat-topped hills, with, as in the rearward face of the 
Sahyadri or western Ghat range, steep scarps, rising to about 1219 
metres and indicating a part only of the original thickness of the 
accumulated lavas, ashes and beds of inter-stratified marl. The 
trap-rock is usually a form of oliven basalt or angite-andesite, 
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rarely porphyritic, bat often vesicular with amygdala of beautiful 

zeolites calcite and agate. .... r 

At the base of the flows are beds in which limestones o 

Lacustrine origin predominate. These beds kno » n as ‘f^atSns 
series were laid down uncontoimably on all the older formations 

even on the youngest members of the Gondwana System while 

they were themselves exposed to local denudation before the lavas 

spread over and protected them from the weather. 

The Deccan Traps are thus the most extensive geologica 

formation of Peninsular India at present, with the exception of the 

metamorphic and igneous complex of Archaean age. lhe area is 

now occupied by the Traps including Maharashtra, Kutch, M. r. 

and some parts of the Deccan. 


The Tertiary Group 

At the end of Cretaceous age, the land reptiles and the water 
ammonites perished. Afterwards the fauna and flora grew up due 
to the suitability of physiographic and environmental changes of 
whatever nature. Amongst the animals, the mammals remained the 
chief species and in the Mesozoic period, the pteridosperms and 
cycads were the main plant species, which gradually lost their 
existence in the Tertiary period and flowering plants grew up in 
their place, which are the dominant plant groups of Tertiary 
period. 


The Rise of the Himalayas 

Since the birth of the Himalayas during the Palaeozoic period 
in wide geospynelinal, known as Tethys sea, there have been a 
number of phases of the uplift of these mountains. The southward 
movement of the Tibetan Tableland against the continental block 
of peninsular India resulted in the upheaval of the ocean floor 
to form the youngest, and yet the loftiest mountain system of the 
world. 

The orogenic activities in the Himalayas appear to have 
passed through several stages. The first and oldest widespread 
Himalayan orogeny known as the ‘Karakoram phase’, is believed 
to have occurred during the Middle Cretaceous period. When the 
Tethys was furrowed into a series of ridges and basins running 
longitudinally, the Radiolarian charts began assembling into its 
deeper parts in the shallow portion of it the flysch sediments were 
deposited. 

The second orogenic movement in this region, known as the 
‘ Sirmurian phase” took place during the Middle of the Tertiary 
period. This upheaval brought the deposition of the Murree- 
Siwalik formations in northern India. 

,T, h . e ma .tor orogeny in the Himalayas known as the 
‘Siwalikian phase* took place in the late Pliocene to the mid- 
Pleistocene period. 
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Minor orogenic movements continued throughout the Pleisto¬ 
cene age, and according to De Terra “Potian basin was over thrust 
by Himalayan fields advancing southwards.” 

The Himalayan region is still very unstable. The occurrence 
of an earthquake belt parallel to these mountains and recent changes 
of the courses of the rivers of Northern India as outlined by Wadia 
amply show that orogenic movements are still going on in the 
Himalayas. According to West “there is no reason to suppose that 
such movement has yet come to an end and it seems logical to 
infer that in time the alluvial deposits immediately in front of the 
Siwalik Hills with themselves be folded, the rust faulted and 
upraised to form yet another range of hills in advance of the 
Siwalik hills and yet another accretion to the southern face of the 
great mountain ranges”. According to Wadia “indeed there are 
geologists who hold it as probable that this movement of uplift 
is still in progress.” 

Eocene to Miocene Systems 

Marine conditions prevailed in Lower Tertiary times along 
the foot of the Himalayas, as far east at any rate as Garhwal, and 
the deposits of marine Sabathu beds can be traced at intervals 
north-west ward to Jammu, while Nummulitic rock occurs also in 
the Salt Range ; over various parts of the Punjab, covering up 
large tracts of older rocks, at the back of the zones of crystalline, 
and now generally snow-covered peaks in the far parts of Kashmir 
and Ladakh ; on the Tibetan border in Spiti and Kumaon ; and 
away to the far east in the region of Tibet north of Sikkim. Still 
farther east, in Assam and Burma, Nummulitic rock occurs in 
numerous places. 

In Sind, where the Tertiary marine rocks have attained an 
exceptional development, the following subdivisions are recognized: - 

Manchhar Miocene to Pliocene 


Gaj 

Nari 

Kirthar 


Miocene 

Oligocene to Priabonian 
Lutetian 


Yprcsion 

Ranikot Sparnacians 

Representative of Eocene rocks, which are so well developed 
in Sind and Baluchistan, occurs also in Salt Range, p ^ a J\ Kash¬ 
mir and Burma on the on: hand and Kutch, Gujarat, Rajahmund y 
and Pondicherry area on the other. 

In Sind there is a fine display of marine nvocene beds in the 

Kirthar range, where the series is out through by the Gaj river 
i« named the Gaj series in consequence. In Central Himalaya bed 
nf corresponding age are well developed. On the Ratnagiri coast. 
South of P Maharashtra, beds of Gaj age are exposed overiain by 


laterite. 
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Middle Miocene to Lower Pleistocene 

The rocks of this age have received different names in different 
areas. They form the Siwalik system along the outer Himalayas; 
the Manchhar system in Sind; the Dihing series in Assam and the 
Irrawaddy system in Burma. 

The name Siwalik, now applied to the fringing foothills of 
the Himalayas in the Punjab and Uttar Pradesh, is also used to 
indicate a great system of river deposits remarkable for its weal'h 
of vertebrate fossil remains. The deposits of sand, clay, and con¬ 
glomerates are essentially similar to those formed in modern times 
by the Himalayan rivers; and their relations to the modern alluvium 
show that they were produced in the same way, and were then 
caught up in the folding moments by which the Himalayas, rolling 
out as mighty rockwave towards the South, rose as the greatest 
mountain range in the woild. 

The Siwaliks are divided into three major divisions, viz. 

Upper Siwalik 

Middle Siwalik 


Lower Siwalik 

In the Siwaliks and Lesser Himalayas at least three “thrust 
zones” have been assumed, and the southernmost thrust zone has 
been called as the main Boundary fault, which separates the Siwaliks 
from Earlier Tertiary and older rocks. According to Pilgrim, Auden 
etc.y the main Boundary fault in Kumaon, separates the Middle 
and Upper from the lower Tertiary. The Tertiary rocks are separa¬ 
ted by the Krol thrust of the Pre-Tertiary autochthonous belt. The 
same structural units are found iu the south and S. E. of Simla 
and Garhwal. Here the Siwalik region is separated from the Simla 
slates by the main boundary fault, which is covered by Nummuli* 
dc and lower Tertiary strata. The zone had been thrust upon the 
Krol-nappe where rocks of different geological ages are found. 

• ^ A ?^ rdi “ g ?° H .eim and Gansser there arc at least four Super- 

Mnm Sh f t - ,n th f Ce °* ral Himalayan region which stretch 

extension 0“^ bd, ' ^ Syndmal ° f Nainite1 ' is 

_ T he most interesting and, for stratigraphical purposes the 

Chose^UM 

^eat system o^beds "^!! 1116 contains a 
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Can.bay, there are Middle Siwalik rocks which have yielded some 
mammalian fossils. 

Pleistocene and Recent 

In the Kashmir valley there are vast deposits of boulders, 
sand and clay, in which occur remains of mammals regarded by 
Mr. Middlemiss as of Pleistocene age. They are known as Karewa. 
These have been described from time to time by various observers 
of Lacustrine origin, but from a detailed study of them, Mr. 
Oldham concluded that their mode of origin was similar to 'hat 
of the alluvial deposits in process of formation in the same valley 
at the present day. 

The laterite may be of early Pleistocene age. The Narmada 
and Tapti rivers flow in a large basin covered by extensive Pleisto¬ 
cene and Recent deposits. Recently, among the older a^'um of 
the hisher part of the Godavan valley, remains of extinct vert^rates 
have been found, including a skull ot Elephas namadicus. These, 
like the vertebrate remains found many years ago in the Knsh 
valley, indicate a Pleistocene age. . 

The most importaDt and extensive among the deposits of very 
young age in Ind,a are the great alluvial accumu ations on the 
confluent plains of the SuUaj, Ganga and Brahmaputra. 

The older alluvium of Pleistocene and the newer al' uvl ““| 
of recent times are found in the northern Pla-n of India.. <“e 
alluvial deposits of India can be classified under lw " '“^hvism"^ 
old and new deposits. The older deposits ™ 

^»^’h!g^<Sapere^^ — 

a 0f r^o\ Ua ,iL M a C n U d r, L?road n me;:, S ^fSur'contains neither 
Kankar nor reh salts. 

The newer alluvium occurs only near the present■ Ao h 
• v -_- These rivers brine the e oded material in abundance ana in 
Srregiln due to the^r lessened velocity, leave the alluv.um only 
on their banks, 

QUESTIONS 

1. Describe fully the geographical distribution of the Dharwar 

1954) , „ 

2. Discuss the influence of the Tertiary earih-movement^n 

the structure and Topography of India. ( » 

3 Describe fully the most important physical changes that 
took piace in India during Tertiary era.^ ^ 1960 .) 
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4 . Describe the geological history of Peninsular India and 
account for the main features of its present relief. (Agra, 1957) 

5. Discuss fully either the origin to the Northern plain of 
India or the relief and drainage of Peninsular India. (. Allahabad , 
1959.) 

6. The orogenic activities in the Himalayas-appear to have 

passed through several stages. Discuss. (Meerut Univ. 1969). 

7. Discuss the orogeny of Himalayas. (Meerut Univ,, 1971) 

8. “The North-western Syntaxls of the Himalayas is not 
much more than local significance.** Discuss (Meerut Univ., 1970.) 


CLIMATE 




In the following pages a somewhat detailed discussion of all 
the data available for meteorological inquiry will be given after a 
brief general rhythm of the climate. The several elements of 
meteorological observation along with altitude and pressure will be 
taken in the natural order o - ' cause and effect, commencing with 
precipitation and afterwards passing on the temperature. Humidity 
and the distribution of vapour and rain. In considering the climate 
of the region, a study of these elements has been presented. Though 
wind is an important meteorological element, it has not been con¬ 
sidered separately in this chapter. 

The climate of India is a part of the climatic pattern of 
South-East Asia. India is one of the monsoon countries of Asia. 
The word ‘monsoon’ is derived from the Arabi c ‘Mau sim’ ’or from 
the Malayan ‘Monsin’ which signifies season. Originally, it referred 
to the winds over the Arabian sea which blow for six months 
from the north-east and for six months from the south-west. At 
present, however, its meaning has been extended to include certain 
other windsXsuch as subtropical Westerly Jet Stream and Tropical 
Easterly Jet Stream in lower stratosphere) which blow with 
great persistence and regularity at definite seasons of theyear.^The 
following account of the seasons takes place especially_of modern 
views that storms yielding precipitation are commonly associated 
with surface convergence of air containing some moisture^ind also 
with upper troposphere divergence of air currents which permits the 
upward movement of the moist air to altitudes suffirient for con¬ 
densation and precipitation to take place, and that Jet-Streams in 
the lower stratosphere also have a marked bearing on rainfall at 
the surface. 

Seasons and their duration 

The year may be conveniently divided into the following four 
principal seasons.:— 

1. Cold weather season - December to February. 

2. Hot weather season—March to May. 

3. South-west monsoon—June to September. 

4. Retreating South-west monsoon season-October to 

November. 
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Cold Weather Season 

The cold weather season starts early in December. Clear 
skies, fine weather, light northerly winds, low humidity and 
temperature and large day-time variations of temperature are the 
normal features of the weather in India from December to 
February. There is, however, a great difference between this 
generalised statement and the day-to-day realities The settled 
conditions are broken at intervals by shallow c>clonic depressions 
travelling eastwards across Iran, Northern India, and often into 
China. Their path generally lies along the Himalayas. The country 
south of 21° N, is not visited by them generally. Most of these 
depressions give a small amount of rain to the whole of Northern 
India, and heavy snowfall in the higher Himalayas. The passage 
of these cyclonic Depressions is accompanied by marked changes 
in temperature. Their approach is marked by rise in temperature 
and their end is marked by a fall in temperature. 

The amount of snowfall from these Depressi ons in the moun¬ 
tains depends upon the moisture in the air drawn into them. 
When more air from the Arabian sea is drawn into them the 
snowfall in the hills is considerable. This is possible only when 
the path followed by them is more southerly. The path followed 
by these Depressions is determined by the equatorial Doldrums. 
When the position of the Doldrums is more to the north, the 
path of the Depressions in India is more to the north. But when 
the position of the Doldrums is more to the south, the path follow¬ 
ed by the Depressions is more to the south. This allows more 
moisture bearing air to be drawn into the cyclonic depressions. 
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and heavy snowfall in the mountains is the result. Figure 11 shows 
the principal tracks of Depressions in India. 

Heavy snowfall in the hills causes a very cold weaiher to 
folio.v the cyclones. Owing to the circular motion of air around 
the low pressure in the cyclone, the cold air of the snow-covered 
mountains is brought to the plains of India where a cold wave- 
results. The frequency of these depressions is on an average 2 
in November, 4 to 5 per month during December to April and 
about 2 in May. 

In the cold weather season, from December to February, dry 
continental winds prevail over the greater part of India ; tempera¬ 
ture increases from north to south. December and January are 
the coldest months, the mean maximum temperature ranging from 
about 29°C in parts of the peninsula to about 18°C in the north¬ 
west, while the mean minimum temperature decreases from about 
24°C in the extreme south to below 5°C in the north-west. The 
distribution of the mean minimum temperature in January and of 
the lowest minimum recorded in the winter season are shown in 



figures 12 and 13 respectively, while figures 14 and 15 show the 
distribution of ‘easonal rainfall from December to February and 
mean pressure and wind direction during the cold season. 

The Hot Weather Season 

The Hot Weather season, which may be said to begin from' 
March, is marked by an appreciable rise in temperature and 
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Fig. -5- Mean pressure wind direction. 

decrease of barometric pressure in India due to the northward 
march of the sun. During the hot weather months—March to 
may—local sea winds prevail in the coastal districts and dry land 
winds in interior. Hence, temperature is highest in the Ulterior 
and there is a large contrast of temperatures between the interior 
and the coastal districts. With the advance of the hot season, the 
warmest area slowly shifts from the south and Central Deccan to 
Northwest India, the rise being more marked in the maximum 
than in the minimum 

In March the highest dry temperature occurs in Deccan 
about 38°C in April the highest temperatures, 30°C to 43°C occur 
in the tract lying from Rajasthan and the Punjab to Madhya 
Pradesh. The maximum temperature in May is over 40.5°C over 
Most of the North-west and Central India. The mean minimum 
temperature exceeds 21 °C over the whole country in May and is 
over 26.6°C in the eastern half of the Peninsula. In May, the 
highest temperatures occur in Northern India, particularly in the 
desert regions of the north-we t, where the maximum may be oyer 
48°C. Figure 15 shows the mein pressure and wind direction 
while Figure 16 shows the distribution of mean maximun Temp¬ 
erature in May. Fig. 17 shows the seasonal rainfall from March 

to May. 
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The area of lowest air pressure also lies over North-west 
India with a trough stretching from there to the Chola Nagpur 
plateau. Around this trough a local circulation of air sets in 
during this period of rising temperature and decreasing air pressure. 
In northern India the winds are strong westerly. Some of these 
westerly depressions continue eastwards, re-developing in the zone 
of jet-stream confluence about 30°N, 105°E over the main land of 
Asia, beyond the area of subsidence in the immediate lee of Tibet, 



Fig. 18. Air circulation in S. and Eastern Asia in winter. 

/See figure 18) and it is significant that the mean axis of the winter 
jet-stream over China shows a close correlation with the distribution 
of winter rainfall. In March the upper westerlies begin their 
seasonal northwards, but whereas the northerly jet strengthens and 
begins to extend across central China and into Japan, the souther y 
branch remains positioned south of Tibet although weakening 
intensity. Towaids the midsummer the low pressure area lies on 
the North-western parts of the sub-continent “In the upper 
troposphere the airstream remains westerly, but now dry and 
relatively warm, so that the temperature inversion along with the 
lack of^upper air divergence prevent widespread precipitation. 
The iet-stream remains, or better fluctuates in force and position 
around its winter station. Meanwhile the upper ,troposphere 
easterlies occur over only Ceylon and Kanya Kumari. 
thSwV to eCharacteristic air circulation over southern and eastern 
Asta in summer. In this map the solid lines indicate a.r flo 

unitorn between about 600 and 3000 metres. 

During this period important changes take place in the 
• over India. Violent local storms often form in 

air .^ where deep humid winds from the sea meet the hot dry 
,3° winds These P storms are often accompanied by violent stands. 
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Fig. 19. Air Circulations over South and East Asia in Summer . 

hail and torrential rains, and are on that account very destructive. 
In Western Bengal and Assam they are known as ‘Kalbaisakhi’ or 
calamity of the month of ‘Baisakh* or ‘Norwesters’, on account of 
the accompanying squall being usually from the north-west. Some¬ 
times the showers are heavy and prolonged - this is chiefly the 
case in the damp regions and Eastern Bengal and Kerala. Hail 
storms are comparatively more common in the Punjab, the West 
U. P. and in Assam and its neighbourhood. About the close of 
the period of this Hot weather, the days in the Northern plains 
are characterised by the blowing of the dry scorching winds locally 
known as ‘Loo’. These winds are drawn owing to the unusual 
heating of the plains during the day. They stop blowing during the 
night. But while the ‘loo’ blows in the north, in the extreme south 
the proximity of the sea allows oceanic winds to penetiate to more 
distances into the land and give light showers, as soon as the 
summer temperatures have risen considerably. In Southern India 
particularly in Maharashtra these showers are known as “manco- 
showers” or ripening period of mangoes. 

Hie Summer Monsoon 


In J^ a T ch ’ witl ? the northward movement of the sun, the tem- 

t0 »h nSe F S P y< The - mean mini “um temperature 
exceeds over the entire country in Mav and i\ kj 0 L PP 

relatively hot, with few'douds and haxdly' W and rain 8 ~ 
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Summer Circulation and the Mechanism of Summer Monsoon 

During the summer monsoon period, the circulation in the 
lower troposphere contrasts sharply with that of the winter. The 

low level circulation is westerly with 
the easterly flow being aloft Hadley 
cell in the reverse. Figure 20 shows 
a schematic representation of the 
atmospheric circulation near the 
ecuator as given by Asnani in which 
air from the southern hemisphere 
crosses over into the northern hemis¬ 
phere. The two cells referred to as 
Hadley cells show- the type of circula¬ 
tion envisaged by Hadley long ago. 
Asnani has argued that the classical 
picture of two Hadley with ascending 
branches very near to each other at 
the equator would imply strong up¬ 
ward motion. 

- Vigorous attempts have been 

ata «sr. 

., . .. r p~ nf who has made a quasi-empirical 

recent years is that of p “ n, ' h ° the changes in the 

approach to this P r0 ^ ’ j , j e> 3 km. approximately 

SS;the monsoon has 
established itself over the country. 

.St 

?£ ribeten°plateau** A-rdinMo^fa‘and 

l h o 6 n.TSn7ha^nu« ndge shifi^to 

latitude. He also n f^ ly pn e t ^ h ^“nemal belt between 20°N and 

4°0»N ‘^dlTlatem heat associated with the monsoon rainfall play a 
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very important role in the development of the thermal structure of 
the atmosphere which leads to the northward shift of the sub¬ 
tropical ridge from the end of May to the middle of July. Anan- 
thakrishnan, Ramakrishnan and Thinivengadathan have also shown 
that there is no significant correlation between the periodical streng¬ 
thening and weakening of the tropospheric westerlies with the 
corresponding changes in the upper tropospheric easterlies during 
the south-west monsoon period. 

There are three controversial problems connected with the 
general circulation over Asia during the South-west monsoon 
months. The problems are: 

(i) the mechanism of formation of the Tropical Easterly 

Jet Stream (TEJ). 

(ii) the origin of the Tibetan High, and 

(iii) the inter relationship between the TEJ, the Tibetan 
High and the South-west monsoon circulation. 

Koieswaram was the first to establish on firm aerological 

evidence, the existence of an easterly Jet over tropical Asia and 

Africa overlying the Indian South-west monsoon region. According 

to him, the Easterly Jet results from the thermal effects of the 

libetan plateau and the Indian South-west monsoon itself is a 

return current in the lower level of the meridional circulation system 
during the period. J 


Flohn has done a considerable amount of fact-finding work 
f° ut * h ® TEJ * He has shown that the TEJ extends over nearly 
half of the earth s circumference in the northern summer (souih- 

west monsoon) months. He has also drawn our attention to the 

i^t!n?f DCy ln re g a r d to its position, direction and 

The TFJ a ^V he abse i?, Ce ,_ of P ulsations in « except minor ones. 

hemsnhe’re l ° is , a ****** fea ture of the northern 

the Sm.th^rn ^ y Weak h ® raolo 8 i es of this system exist” during 
ne Southern Summer over the three southern continents. 

Raman and Ramanathan have 
examined the mechanism of forma¬ 
tion of the TEJ from the climatolo- 
stand-points. According to 
these authors, east wind maxima 

o^ TL* mthe u - pper troposphere 
over India some time after and not 

before the occurrence of heavy rain. 

Their investigations show that there 

” * contribution to the upper level 

?rih»H DS by Precipitation. This con- 
2^°“ Probably results from the 

heat from argC . amounts of latent 
neat from excessive cloudiness and 

copious precipitation. Such latent 
EG —4 


Subtropical Tropical 

r-Westerly Jtt Easter ly Jet 

\ Tropi ca l Voposph erg 
\ 7 A" 



latitude 30* 


O' 


Fig. 21. Monsoon circulation in 
Summer {After Koteswaram ) 
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heat release would cause heating of the upper troposphere advective 
transport of heated tropospheric air and consequent changes in 
upper ^tropospheric circulation. Flohn had postulated tha the 
elevated Tibetan plateau acting as a heat source in the middle 
trooosphere is perhaps responsible for the abrupt nature of the 
transitfon from winter to summer circulation which culminates in the 
ousel of the monsoon. The above figure 21 shows the mechantsm 
of the Summer monsoon suggested by Koteswaram. 

The ‘‘Burst” of the Summer Monsoon 

Normally, the south-west monsoon bursts on the Kerah coast 

t V o ad as a “burst of the monsoon. A-rdmg ° Y£«**£** 
change-over* th? 55S.2?He has Suggested tha, ihe 



Fig 22 Normal aaies oj on*ei uj ~ 

bursters as the low latitude upper air 

rdahvely—eady 1 ' poshton S sVe longitude He attributes this 
relatively stea y p trough to the northward displacement 

TrtTweSe westerl? Jet cycling the periphery of the Him*- 

vL ' Tl" beginning of June the northern of the westerly Jet 
yas, in thebegi t troug h begins to move westward as the 

Southern branch 3 of the westerly Jet is displaced northward and the 
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burst of the monsoon coincides with the collapse of the southern jet. 
The south-west monsoon makes its forward march into our 
country with a fair degree of regularity with the result that the 
Indian Meteorological Department has been able to work out the 
so-called normal dates of onset of monsoon based on the evidence 
of rainfall. The actual dates of onset in any part of India may, 
however, vary from those indicated in the figure 22 by as much 
as a fortnight. 

The pulsatory character of the monsoon rainfall is one of the 
most significant leatures of the period meteorologically and also 
economically in relation to the growth of the crops of the season. 
The monsoon rains in India are often marked by the following 
important variations from the Normal; 

1. The beginning of the rains may be delayed considerably 
over the whole or a part of the country. 

. be prolonged breaks of rains lasting over the 

greater part of July or August when the summer crops needing 
plenty of moisture are just growing. V S 

ANNUAL RAINFALL 
IN INDIA 





Fig. 23. Annual Rainfall in India. 
damage to^standing o^s'and^maWn^ 

difficult. Lone break* lng i he S0W,n S of winter crops 

disastrous to crops and produce dro'ugh^and'famines° n ° f rainS * 
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4. The rains may persist more than usual in one part of the 
country and desist from another part. The last one constitutes the 
most common abnormality. 


The summer rainfall in India comes in heavy downpours 
leading to a considerable run-off. This results in extensive soil- 
leaching and soil-erosion. India gets more of her rain (about 90 p.c.) 
from the south-west monsoon, and secondly, 78 pc. of the rains 
are received in the months of June, July, August and September. 
However, the rain is neither continuous nor evently distributed. Over 
north India rainfall decreases towards the north-west, but on the 
Peninsula it is highest along the west coast and decreases eastward. 
Figure 23 shows the annual rainfall in India^ 

Retreating south-west Monsoon ^ ^ 

October and November are a period of transition conditions of 
dry winter season. The change begins in early October and is 
usually completed by mid December. By October the easterly 
Trades of the Pacific affect the Bay of Bengal at the 500 mb. level 
and generate disturbances at their confluence with the equatorial 
westerlies. The retreat of the south-west monsoon is associated with 
a number of storms which affect only the coast, especially along the 
Bay of Bengal./ On an average 1 or 2 severe cyclones may be ex¬ 
pected in the pre-monsoon period, and 2 or 3 in the post-monsoon 
period These storms cause sometimes very high tidal waves which 
do considerable damage in the low-lying areas near the coast. 
During October the westerly jet re-establishes itself south of the 
Tibetan plateau, often within a few days, and cool season conditions 
are re'stored over not most of Southern and Eastern Asia and whole 

of northern India. 


India’s climate has several important features that affect her 
economic life. In fact “if monsoon fails, there is a lock-out in 
cultural industry a disaster which calls forth the virtues of 
?ort?tude and charitableness”. Indian .agriculture is the 
Gamble of the monsoon. Monsoon may be said to be the pivot 
which the whole of Indian life swings. Climate exerts a great 

influence on Agriculture. 

Climatic Regions 

Many attempts have been made by various authorities to classify 
.. t _r ti, e sub-continent. Climate is such a complex pheno- 
n that no single numerical value can be assigned to it. In spite 
Tits complexity, fhe two dominant climatic elements wr prec.p.ta- 
tion^and"temperature, have been used by various workers. 


«• nen is the first climatologist who studied the climates of 
PTwHrld thoroughly and made classification of jhe world 
the whole ^ 7.3 p ro posed the use of biotic factor. The nature 

climates^ ^ e V gg et P t ion which is determined by climatic factors like 
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temperature and rainfall modify, in turn, the effects of these factors 
particularly rainfall. Koppen divided India into seven climatic 
regions: , . . 

L The Himalaya west. (Et type of climate) having the war¬ 
mest month between 0 to 10°C temperature. 

• ♦ 2 * u° r ! h - Eastern tract - (Qfc type), having the cold humid 

winter with shorter summer. 

A CfVg °l climote - This region embraces the whole 
Sutlej-Ganga and Brahamputra plain of northern India. 

4. BShw or semi-arid steppe. The rainfall in this tract which 
is extreme west is from 10 to 20 m. m. annually. 

• • 

5. Awor tropical Savannah type of climate. This rerion 

embraces the whole of Gujarat, Maharashtra, Madhya Pradesh 

Orissa and Andhra Pradesh and some parts of Eastern Mysore* 

These areas experience intense heat in summer and even the Sk 
are warm enough. uignis 

6 . Amw. The rainfall in this tract which i« P »f ra m» c .u 

west of India is about 3000 mm. or more CXtreme South * 

\ ? s i or region of winter rainfall. This is the c n n«t, d... 

coast of Indian Peninsula and the influence of the DenS5S St ? n 
more pronounced. e Ue Pressions is 



Fig. 24. Koppen Climatic Classification. 

Koppen climatic classification is shown in Figure 24. 

of laiaffaSfaSd ^empwaSe^He . seaso ° al changes 

climatic divisions. ’ .^ dlv, ded India into the following 
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1. Very Heavy rainfall region. This is the north-eastern part of 
Indian Republic and embraces the whole Assam, Manipur and Tri¬ 
pura states. Rainfall is the heaviest, not only of the Indian region, 
but of the whole world. 

2. Eastern India or Bengal , Bihar and Orissa have more rain 
than the rest of India with the exception of the west coasts. The 
amount is greater in the east than in the west, in the south than in 
the north. In this region the rainfall decreases with increasing dis¬ 
tance from the Bay of Bengal. 

3. Upper and Middle Ganga Plain having mean January 
temperature 13°-18°C and embraces the Punjab, Haryana, western 
U. P. and eastern Rajasthan. 

4. Arid low land. The arid low land, with a mean annual 
rainfall less than 250 mm , includes almost all of western Rajasthan, 
the south-west of Haryana; the summer rain is in part general, though 
light rain associated with rare depressions from the Plains, in part 
occasional local heavy thunder-storm rain in the hot summers. 

5. Central and Southern parts of Peninsula having 18°C to 
24°C temperature in January and moderate rainfall in summer 
season. 

6 . Western Ghats having January temperature over 24°C and 
thus is the region of heavy rainfall in Peninsular India. 



Fig. 25. Major Climatic Regions. 



Climate 


55 


7. Eastern Ghats and Western Madras —having the mean 
temperature or the coldest month, January is 25°C. The daily 
range is small. This is the region of winter rainfall in Peninsula. 


8. Himalayan Region having the mean January temperature 
below 13°C. The hottest month is June, when the mean tempera¬ 
ture is 20°C. Frost is frequent in winter nights and heavy falls of 
snow in winter. Figure 25 shows the major climatic regions of 
India. 


Thornthwaite has proposed a climatic classification based on 
precipitation effectiveness (PE Index) and temperature efficiency 
(TE Index) as under: 

PE-Index 

Climatic Zone 

0-16 

Arid 

16-32 

Semi-arid 

32-48 

Dry Sub-humid 

48-64 

Moist Sub-humid 

64-128 

Humid 

128 

Wet 


QUESTIONS 


moo S ooo D io India" 1 ' ' he ° ry reEardi ” 8 ,he and arrival of 

(Meerut Univ. 1969) 

that of Koppen^s’ 6 ' CUmatic Division of , Iadia d »er from 

(Meerut Univ. 1969) 

featuri whh'tt'he.p ofa ^MefrufuZ Sa/Sm) 

and assess'the'validltv^V.t,* ga ” ble on the Monsoon” Elaborate 
abihty of rainfall SS» 

the aniuil'Safo/ffi 81 distribution aad salient features of 

* \All. Univ. 1968) 

Ganga PlSf Cfibe a “ d aacountf ° r ‘he distribution of rainfaU in the 

{AU. Univ. 1969) 

7. D.siuss the distribution of Summer rainfall in India. 

(All. Untv. 1970) 
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“Soil is a natural body developed by natural forces acting on 
natural materials. It is usually differentiated into horizons of 
mineral and organic constituents of variable depth which differ from 
the parent material below in morphology, physical properties and 
constitution, chemical properties and composition, and biological 

characteristics.” 

The soil is a natural medium for plant growth. Soil supplies 
nutrients for growing plants, and plants manufacture feed for 
animals and food and fibre for man. 

The dependence of the bulk of our population is on agricul¬ 
ture, and therefore, study of Indian soils is of great interest. Un¬ 
fortunately, very little systematic work has been done in the study 
of Indian soils. The data available, therefore, are meagre. 

The effect of the rock as well as of the climate on soils in 
general is clear. Wadia and others have made an outline study or 
influence of geology on Indian soils. 


There are five principal factors of soil formation, viz., 1. 
parent material, 2. climate, 3. vegetation, 4. relief, and 5. time. 
Climate, aided by vegetation which it fosters, acts upon the parent 
material. The action of these two factors is conditioned by local 
relief or topography. The length of time during which these factors 
are operative further influences the character of the ultimate pro 
duct The factors are thus inter-dependent, each modlf J“5 { 
influence of the other. Climate, however, is the most domman 
factor. It is responsible to a very large extent influencing the 
nature of a soil. While the differences due to parent material and 

relief or more or less local, those due to climate cover ,!* r .S® ^ j 
At first the parent material, on weathering, produces a distinct^ kin 
of soil but as time goes on, the distinction between soils den 
from different parent materials situated in a climatic zone g radu ^ 
disappears. Each climate together with its vegetation and other 
biological activities that promotes, imparts its own special <*ara<:t r 
tics to the soil, no matter what the original parent material may 

have been. 

Climate influences soil formation both directly and indirect y. 

Directly it affects the weathering of rocks and the tr ® n ^P° rt ° st 
ancTredeposition of the products of weathering. One of its most 


important effect is its influence on the movement of _ water in the 
soil through parcolation, leaching, runoff, etc- 11 is largely thi 
direct effect of climate which is responsible for the development ot 
the soil. Many of the products so formed are true soils, but some 
of them are the parent materials from which new soils are now 
developing. Indirectly it influences soil formation through the 
activities of plant and animal life. Relief also plays an important 
part in controlling the effect of climate in soil formation by 
influencing the air-water regime in the soil. 


The Indian Council of Agricultural Research is tackling the 
study on the basis of climate. The Council has come to a tentative 
conclusion that according to the influence of rainfall the soil zones 
of India run north-south. It cannot, however, account, on the 
basis of climate, for the fact that certain soils assimilate the fertilizers 
much mpre^uickly than others. 

ScjjklTassification 

The fundamental purpose of soil classification and mapping in 
the Indian Republic is to gain a better knowledge and understand¬ 
ing of the origin and properties of soils and their distribution as 
part of the general advancement of soil utility upon which the 
economy and prosperity of the people ultimately depend. The most 
important problem in India today is to ensure that the people of 
the country will be fed. To deal with the inevitable increase in 
food consumption due to rising populations we must have precise 
knowledge about the geographical extent and location of different 
soils, and determine how may they best be used and, at the same 
time, preserved for posterity. 


The two major types of soil are residual and transported. The 
first one is derived in situ from the rocks present in the area and 
the second is brought in the flowing water or wind from elsewhere. 
The soils in river valleys, deltas and mountain valleys belong to 
the second type, while those other areas are mainly of the first 
type. 

First Classification of Indian Soils 

The Indian Council of Agricultural Research, Delhi, divides 
the soils of India into the following main classes. 1 This classifica¬ 
tion depends on climate and rainfall as well as the drainage charac¬ 
teristic of the area. 

i (to tedSoils, The red soils are not always necessarily red in 
colour though frequently they are light red to brown. These soils 
are extensively developed over Archaean Gneisses and are generally 
aencient in phosphorus, lime and nitrogen. They are moderately 
fertile for agricultural purpose. 


1. Report of All India Soil Survey Scheme, Bulletin No. 73, 1953, Delhi. 
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Repiir^nif^lf if®/ 7 - i 11 i M t ? e vve,1 -J now ° “black cotton soil” or 
Regur soil. It is fairly widely spread on the Deccan Traps and on 

some areas of Gneissic calcareous rocks, as for example in Andhra 
p radeshand in the central and northern districts of Maharashtra 
and Mysore. Black Soil is a clayey to loamy soil composed 
largely of clay material. p 
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Fig. 26. Soil Map of India. 
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(3) Lateritic Soil. It is fairly common in the areas occupied 
by the Deccan traps and some Archaean gneiss, particularly in the 
western Ghats of Mysore and Kerala. 

(4) Saline and Alkaline Soils. Alkaline soils are characterised 
by the presence of appreciable quantities of calcium (lime) and 
Sodium compounds. Saline soils, on the other hand, contain 
various amounts of hydrogen which replaces calcium and Sodium. 

Saline and Alkaline soils are extensively distributed throughout 
India in all the climatic zones. Many parts of the dry tracts of 
the north, especially in Bihar, U. P., Punjab and Rajasthan give 
rise to Saline and alkaline efflorescences, which are harmful for 
crops. It has been estimated that about 21 lakh acres in U. P., 

5 lakh acres in the Punjab and about 67 thousand acres in Maha¬ 
rashtra have been affected by Usar. 

(5) Peaty and Marshy Soils. These soils generally originate 
in humid regions as a result of accumulation of large quantities 
of organic matter. They are black, heavy and highly acidic and 
are found in Kerala. Marshy soils are met within the coastal 
tracts of Orissa, Sundarbans and some parts in Bengal, North 
Bihar and South-east Coast of Madras. 

(6) Alluvial Soils do not really form a definite group. They 
represent both transported and residual soils which may have been 
re-worked to some extent by water. Most of the alluvial soils are 
found in valleys and deltas and some may be present in forest and 
semi-desert areas also. 

(7) Desert Soils. These soils are mostly found in arid regions 
under conditions of poor water-supply. 

(8) Forest Soils. ‘Forest Soils* formation is governed mainly 
by the chaiacter of the deposition of the organic matter derived from 
the forest growth. The soils occur in the hill districts of Assam 
(they contain high proportion of organic matter and Nitrogien), in 
U. P., in the sub-Himalayan tract and in Coorg (Mysore.) ^ 

The soils of India offer a distinct contrast to those of many 
other countries, inasmuch as they are very old, fully matured, and 
do not in many cases show pedogenic processes and the close rela¬ 
tionship between the soil and its rocky substratum. The weathered 
materials in most cases have been transported to great distances by 
various agencies. The majority of the soils in India are of ancient 
alluvial origin. Their examination shows that although the nature 
and composition reflect to some extent the composition of the origi- 
nal rocks from which they are derived, they are the result to a 
considerable extent of the climate, particularly the amount and seaso- 

^t„rl St Vf U f t1011 The m °nsoon rainfall and the high tempe¬ 

ratures that prevail in India, considerably affect the character and sub- 
aerial denudation of the surface rocks. Compared to the soils of 
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temperate zones the soil temperatures in India are 10°C to 20°C. 
higher, and therefore, all chemical reactions involved in the forma¬ 
tion of soils proceed many times more intensively. The high 
temperatures and humidity function so intensively that chemical 
decomposition follows almost at ihe heels of rock disintegration. 
This feature is particularly conspicuous in the soil formation 
in the plains in India. 

Second Classifications on Parent Rocks 

Soils can also be classified according to the parent rocks from 
which they have been derived, but in such cases the transported 
soils will have to be studied in relation to the areas from which 
they were originally derived. 

On Geological basis, the Indian soils fall into two broad 
divisions; the soils of the Extra-peninsular and the soils of the 
Peninsular India. 

The soils of Extra-peninsular India are further sub-divided 

into: 

1. Soils of Sutlej-Ganga and Brahamputra Plain. 

2. Soils of Montane region. 

SOILS OF EXTRA-PENINSULAR REGION 

The soils of the Sutlej-Ganga Plain are mostly alluvial. They 
are classified as sand, clay or loam, which have been derived from 
the debris brought down from the Himalayas or from the silt left, as 
in the case of Rajasthan, by the old sea which has now retreated. 
These soils are the deepest, finest, and therefore, the most fertile 
in India. They consist mostly of loam which is a mixture of clay 
and sand. I he proportion of clay in the loam increases in the 
renewed alluvium, e. g., nearer the deltas of the most imporiant 
rivers. The character of the soils of the Sutlej-Ganga Plain depends 
upon the part of the valley where they occur. The soils are the 
coarsest in the upper section, medium in the middle section and 
finest in the lowest section of the valley. Sand, being the coarsest, 
naturally predominates in the upper courses of the rivers, while 
clay, being the finest particle of the soil, marks the lower courses. 
Locally sand or clay may occur in any part of the valleys pro¬ 
vided there is an elevation where sand may be deposited, or a 
depression where clay may be deposited by the flood waters^ 

The alluvial soils of the Sutlej-Ganga Plain as of other parts of 
India also lack in the nitrogenous matter. For example, the soils of 
the Punjab have been found to contain only from 0.025 p. c. to 0.1 uu 
p c of nitrogenous matter as compared to about 20 p. c. in the 
best ' steppe soils of Russia. The Indian soils, however recoup 
their losses o f the nitrogenous matter much more quickly than 
the Russian soils can do. They are capable of fixing nitrogen 
very rapidly through leguminous crops. 


The alluvial soils of the Sutlej-Ganga Plain are rich in potash 

nit?ates°and^urnus'contents. Te* so™"" of^arvd.ous futility 
producing under irrigation splendid crops of rice, sugarcane, 

tobacco and jute. 

The soils of the Sutlej-Ganca and Brahmaputra Plain are 
subdivided into — 


(1) Alluvium Soils, 

(2) Calcareous Alluvium Soils. 

(3) Chestnut Brown Soils. 

(4) Saline and Alkali Soils. 

(5) Terai Soils. 

(6) Desert Soils. V ■ ^ 

Alluvium Soils. These soils are very large group of soils 
formed by transportation by streams and rivers and deposition 
over the flood plains or along the coastal belts. These soils 
represent the vast tracts of riverine alluvium of the Sutlej-Ganga 
plain The deposits of the great riveis : the Jamuna, the Ganga 
and their tributaries, the Gandak, Gomti, Ghaghra and others, 
which flow out of the Himalayan ranges have accumulated over 
long periods in the northern part of the Sub-continent. The 
alluvium deposits of the plain can be classified under two Sub¬ 
divisions—old ( Bangar) and new deposits ( khadar ). 

Calcareous Alluvium Soils. The calcareous soils have develop¬ 
ed on the alluvium brought by the river Gandak flowing from the 
Himalayas in a north-west to south-east direction towards the 
Ganges. These are alluvial soils which occur characteristically 
along the north-eastern districts of Uttar Pradesh and extending 
to the north-western parts of Bihar. 


Chestnut Brown Soils. These soils also come under the broad 
group of alluvial soils. The soils are deficient in phosphate, with 
medium status in organic matter and nitrogen. The old Indo- 
Gangetic alluvium of the north-west region of India has been 
subject to varying climatic conditions from humid to arid, as the 
distance from the Himalayas increases. These also extend to 
Punjab, and northwestern parts of Uttar Pradesh. 

Saline and Alkali. Soils. These soils occur in Uttar Pradesh, 
Bihar, Punjab and Rajasthan. The soil is commonly kDown as ‘Usar* 
or *reh\ Patches of ‘Usar* and *reh* soils are common in the 
Tons-Saiju-Gomti Interfluve. The soils affected by alkali have a 
high pH., which may range between 9.0 and 10.5, and the 
exchangeable sodium maybe over 15 p. c. of the total exchange 
capacity. 
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Terai soils. The soils of the Terai region lying at the foot 
of the Himalayan ranges possess certain characteristics of their own, 
which make it necessary to denote them separately on the soil 
map of India. (See fig. 26). 

These occur all along the foot-hills in the northern parts of 
Uttar Pradesh, Bihar and West Bengal, and are fairly deep, modera¬ 
tely fertile soils. The whole region of the Terai is made up of 
debris and soils brought by the streams. The rivers coming from 
the mountains have to cross the Bhabar region and the big as 
well as smaller boulders and debris which they brought is left and 
deposited there, because due to the comparatively gentle slope 
the carryins power or velocity of the streams and rivers lessens only 
the finer material is carried away by them until it also is deposited 
when terai is reached. This process of deposition might have been 
in active operation since centuries past The coarser sediment was 
deposited in the Bhabar region and the finer one in that of 
T cr&i 

Desert Soils. The soils are found characteristically in the 
arid zone in the north-west region in the States of Rajasthan and 
the Punjab and lying between the Indus River on the west and the 
Aravalli Range of Hills on the east, are described as Desert ^oils. 
Some of these soils contain high percentage of soluble salts and 
varying percentage of calcium carbonate and are poor in organic 
matter. The limiting factor is mainly water, and reclamation is 
possible only if proper irrigation facilities are made available. 

Montane Soils 

On the basis of the available geological data five main soil 
types have been recognised in India, viz., the brown hill soils, the 
grey brown, the red and the black and glacial soil. 

Brown Hill Soils. The soil throughout the mountain is brown 
in colour. The true colour of the soil is due to the decomposition 
of the crystallines in situ, and is always thin. This soil is very 
retentive of moisture, which is the main cause of their exceeding 
fertility. The brown soils covering a widely dispersed tract differ 
greatly in consistency, depth and fertility. Their characteristic 
feature is the red-tint. By intermediate stages they vary from the 
poor, thin, gravelly and light-coloured soils of the uplands suitable 
for the cultivation of poor crops. 

Red Soils. Red is in many respects similar to brown; it is of 
a lighter colour, is more mixed with sandy particles, is not quite 
so productive as the former in its best seasons. Grey is mixed 
with sandy loam, but of very partial distribution. 

The colour varies from brownish or reddish yellow on the 
highest pebbly uplands to grey or dark grey in the lowest clayey 
lands. The thickness of the soil varies from zero on the rocky 
exposures to several metres in the low lying situations. 
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Grey Brown. These soils occupy a significant role among the 
soils of hills This soil mainly occurs in areas where the pine trees 
are found in abundance. The texture of this soil depends mostly 
upon rainfall. This soil becomes very hard during summer and 
cannot be ploughed until rains fall. 

Black Soils. The Black soil in hill is found in the deciduous 
forests. The black colour of this soil is due to the fallen leaves 
and grasses which mingle with the soil This process of plant 
decay makes this soil extremely fertile. This soil is sometimes found 
as an exception south of the deciduous forests. It has a great 
moisture holding capacity. The black soil is nch in humus. 


The other region of the occurrence of black soil in the area 
where the volcanoes frequently used to occur in the geological 
past. For this region the soil contains many mineral elements. 


Glacial Soils. Another kind of soil, found in the mountain, 
has been probably made up of morains. This soil is found only 
in those parts, where the snowfall takes place in abundance and 
the ground remains covered up with snow for three months in a 
year. This soil can be named as Till or glacial soil. With the 
approach of Summer, the snow begins to melt and the melt water 
brings with it the soil and deposits it in the valleys. The fertility 
of this soil is also great because of its mineral content. 

jSO ILS OF PENIN SULAR INDIA 

Most of the soils of the Peninsula are ‘diluyial’ as opposed to 
“alluvial* soils of the north. The diluvial soils remain in the area 
where they are formed and thus there is no mixing of different 
rock materials. The fertility of the diluvial soils depends on the 
chemical constituents of the rocks from which they are derived. 
The soils of the Peninsula have been classified as under : 


1. ‘Regur* or the Black Cotton soil of India. 

2. Red or yellow soils. 

3. Laterite soils. 

4. Mixed Red and Black soils. 


S. Alluvial soils of the deltas. 

1. The Regur or the Black Cotton soil has been derived 
from the old lava deposits and is among the most fertile soils of 
India. It is also lmown as the Trap Soil , as the lava deposits 
trapped or covered the original rocks. It is so rich in plant food 
that it has been cultivated for thousands of years without the use 
of manure. Its main area extends from Bombay in the west to 
Amarkantak in the east and from Guna in the north to Belgaum 
in the south. In this area the black soil attains its greatest depth 
which is about twenty feet in its deepest parts. The greatest fertility 
of the soil occurs in such parts. Near the margins and on the 
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slopes the soil is thin and the rocks buried under it generally 
appear on the surface. Apart from this main area the Black 
Cotton soil is found also in scattered areas all over the Peninsula, 
e.g., in Bundelkhand, in Tinnevelly district of Tamil Nadu and 
near the Aravalli hills. The Regur of India is similar to the black 
soils of Arizona in the United States of America which, too, have 
been derived from the lava. It is, however, different from the black 
soil of Ukraine in Russia or the Prairies in North America whose 
black colour is due to the presence of large quantities of vegetable 
matter in them. These latter are, therefore, friable and easy to till, 
while the Indian soil is sticky and very difficult to work, particu¬ 
larly when it is wet. 

In some parts of the Peninsula, as in Gujarat and Tamil 
Nadu the origin of the black cotton soils is ascribed to old lagoons 
in which the rivers deposited the materials brought down from the 
interior of the peninsula covered with lava. 

Krebs 2 holds that the Regur is essentially a mature soil which 
has been produced by relief and climate, rather than by a particular 
type of tock. According to him this soil occurs where the annual 
rainfall is between 50 to 80 cms. and the number of rainy days are 
from 30 to 50. The occurrence of this soil in the Western Deccan 
where the rainfall is about 100 centimetres and the number of 
rainy days more than 50, is considered by him to be an exception. 

These soils are highly retentive of moisture and extremely 
compact and tenacious. They are rich in iron, lime and alumina. 
They are poor, however, in phosphorus and organic matter. The 
amount of potash in them is variable, but it is not much. Thus it 
will be seen that these black soils are poor in those chemicals in 
which the other soils of India are rich. These soils are specially 
suited for cotton, wheat and linseed, etc. 

The colour of these soils has been ascribed by some scientists 
to an organic compound of iron and aluminium. The greatest 
agricultural drawback of these soils in India is that they crack into 
deep fissures when dry. They also cake and harden, making 
ploughing difficult. 

The fertility of the black soils is due to their retentivity of 
moisture ; fineness and chemical matters ; specially lime. 

The black soils of Peninsular India are further sub-divided 
into— 

1. Shallow Black Soils. 

2. Medium Black Soils, and 

3. Deep Black Soils. 

2. Krebs, Climate and Soil Formation in South India the Izelt 
Erdkunda, Berlin, 1936- 
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(1) Shallow Slack Soils. Shallow Black Soils are derived 
from basalts of the Deccan traps. The soil is usually silty loam 
to clay in texture, and the surface has a colour ranging from dark 
brown to dark yellowish brown. Territorially, they comprise the 
greater part of Betul, Hoshangabad, Chhindwara, Narsimhapur in 
M. P. and Nagpur, Wardha, Bhandara districts of Maharashtra. 

(2) Medium Black Soils. These are black soils with depths 
ranging from 50 to 120 cms. and developed from a variety of rocks 
including basaltic traps. Dbarwar Schists, baric granite, gneisses 
hornblende and Chlorite Schists. Medium black soil is especially 
well developed in Maharashtra. North-west Madhya Pradesh, 
Northern Mysore, N. W. Andhra Pradesh and Central ^Kutch. 

(3) D(ep Black Soils. Cotton is the important commercial 
crop grown on these soils, these are also referred to popularly as 
the “Black Cotton Soils”. Deep black soils are met within the 
central parts of Broach, Surat, Nasik, Bhir, Abmedabad, Khandesb, 
Krishna, Chitraldruga etc. 

2. The red or yellow soils are characteristic of rocks in which 
large quantities of iron are present. Under uniformly high temper¬ 
atures the iron disintegrates and is spread unifoimly in the soil, 
giving it a red or yellow colour. These soils are, therefore, common 
in the Tropics. Their main stretch in India is south of the Tapti, 
though they cccur in scattered areas even to the north of the 
Tapti and in Assam. They are found associated generally with 
Eastern Ghats. These soils are highly porous and are fertile only 
where they are deep and finely grained. They are generally poor 

in nitrogeD, phosphorus and humus. They are poor also in 
lime. 


3. The Laterite soils are highly infertile and are marked by 
barren areas where there is no vegetation. They are red in colour 
and ccarse. Stony gravel marks their outer surface. Though red 
the laterite soils are to be distinguished from the other red soils.’ 
t hey are composed of a little clay and much gravel of red sand¬ 
stone rocks. The laterite soils are, as a rule, very poor in 
phosphoric acid which is the most important plant food. Laterite 

u ?der hi f h rainfa11 which removes silica from them 
wdY^wi hm ^ hydr 2 ,es of alumina in them. Laterite is especially 
D^n on the summits of the plateaux and the bills of the 

oS’sSl rad t ’ Ragmahal the Eastern Ghat regions of 
nssa, South Maharashtra and Kerala, and parts of Assam. 

rence 4 of Soils ' In areas of black soils, occur- 

occurrenre of red^nd^hlarV a T D °!, of . unusual occurrence. The 
varying s ?zes aid so . ,Is sid ? by sid * m areas of 
in transitional areas where title? nfVh 8 IS a .f a,rIy com mon feature 
ism«l developed Si J ^.'t 
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Tikamgarh, Panna, Chhatarapur, Satna, Rewa, Raigarh in M. P. 
and Singhbhum district of Bihar State. 

5. The al/uvic! soils of the dtl.’as are generally silt derived from 
the flood water of the rivers. Most of the rivers of the Deccan 
^take their rise in the Black Soil area from which they carry large 
quantities away to the delta. The general characteristics of these 
soils are similar to those of the Sutlej-Ganga Plain. 

The Coastal alluvium of Peninsular India are further subdivid¬ 
ed into :— 


(i) Deltaic Alluvium and (ii) Coastal sand. 

(i) The soils of the Deltaic alluvium represent the heterogen¬ 
eous types of sediments brought by rivers and deposited at the 
mouth of the great rivers. The east coast of Peninsular India is 
characterised by the formation of deltas at the mouth of the major 
rivers of the sub-continent that flow into the sea. These rivers 
carrying the alluvium of the extensive areas they traverese, deposit 
them at the regions where they join the sea, and these deposits form 
the alluvial soils of these deltas. 

(ii) Coastal sand. Found mostly in coastal belt all along the 
peninsular region and extending for varying widths between the sea 
and the range of hills along the east and the west coasts. Some 
areas in the low-lying flat lands can be marshy and saline, in which 
case the swampy condition makes the areas unfit for any useful 
cultivation. These sandy stretches, if the ground water level is 
not too deep, arc only used for raising the full trees. 

SOIL FERTILITY IN INDIA 


Indian soils are classed among the fertile soils of the world. 
This does not mean that the yield of crops from them is necessarily 
very high : it only means that they are suitable for crop production. 
High yields of crop always go with intensive farming, implying 
efficient manuring at suitable intervals No soil, however fertile it 
may be, can show large yield without the addition of suitable 
manures. 

Naeriker classified soils into various classes on the basis ot 
fertility as follows : 

Table 5 


Content of Plant Food hi every 
Class of soil Nitrogen 


10,000 lbs. of the Surface soil 

Phosphoric Potash 

Acid 


Poor Soil 
Normal Soil 
Good Soil 
Rich Soil 


5 lbs. 
1 5-25 „ 
25-40 „ 
over 40 „ 


5 lbs. 
1C—15 „ 
15-25 „ 
over 25 ,, 


5 lbs. 
10-15 „ 
15-25 „ 
over 25 „ 
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“Indian soils, like all tropical soils in general, are very defi¬ 
cient in organic matter and nitrogen. The phosphate deficiency is 
comparatively less marked, while potash deficiency is rare.” 3 The 
system of agriculture in India has been adopted with this deficiency 
in view. The pulses, like aihur and urad ,, and the oilseeds, like 
groundnut are used in our agriculture largely to supply nitrogen to 
the soil. These crops manufacture nitrogen from air at their roots 
through certain bacteria and thus enrich it to some extent. The 
poverty of the Indian cultivator does not enable him to use chemi¬ 
cal fertilizers to supply nitrogen to the soil. Lack of fuel w>od 
in sufficient quantities in the villages also diverts from the soil to 
the kitchen fire this very valuable animal manure. 

It has been felt that there is an urgent need for promoting the 
use of green manures and nitrogenous fertilizers on a large scafe in 
all parts of the country. Application of these, especially in conjunc¬ 
tion with pkosphatic fertilizers has been found to increase crop 
yields very considerably. The use of green leaves and wild legumi¬ 
nous plants serves very well the purpose of enriching the soil/ 

Soil fertility of a high order is dependent on soond cultivation 
practices and the use of soil conserving crops. Faulty cultivation 
methods and inadequate crop rotations can lead to deterioration of 
soil tilth on susceptible soils and ultimately to some degree of crop 
failure because of imperfect seed germination and inadequate intake 
of moisture. Such soil damage also leads to the appearance of 
wind and water erosion, particularly of sheet and gully erosion on 
sloping land. 


SOIL EROSION 


The term erosion, as used in this portion of the chapter, means 
the loosening and removal of soil from its previous restin' plac- 
by the action of water. In India, soil erosion is in miny plac-s a 

has o'fLJJ'ied'?; ,h bi ra| ? idily with r ' vhioh development halt occnrred 
to erosion dd • h c:n P lj > , '” : a t of agricultural methods conducive 
K d ' a" c3 " se< l“ e “«. large tracts of land in India have 
threatened? 11 readered ““Productive, while much larger tracts are 

The extent to which erosion is liable to occur will varv with 
following'factors— ^ ^ P ° im itS iacideQ « is determined by the 


(1) The configuration, and particularly the slope of the land. 

(2) The credibility of the soil, 

(3) The amount, distribution and intensity of the rainfall 

(4) The vegetable cover, ’ 

_ (S) The syit cr ° of husbandry and soil management practised. 

3. M. S. Randhava, Op. Clt., p. 30. 
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(1) Topography and Slope of Ground are important factors in 
erosion. Although soil-erosion is frequent throughout the country, 
it operates most intensely in the hilly regions. The precipitation 
often occurs in torrents which instead of sinking into the ground, as 
the light drizzles do, washes away the top layers of the soil. The 
steep slopes of the hills further stimulate the eroding power of the 
rain water. The soils are very thin and all exposed slopes are 
susceptible to serious sheet erosion or gullying. Erosion may be of 
little consequence for hilly tract but is of great significance to the 
plains. The whole basin of Kosi river is threatened by this erosion, 
as a result of which the rivers bring with them millions of tons of 
sand and detritus annually. When the rivers reach the plains and 
below and the stream flow slackens the load is dropped and gets 
deposited in their beds. This leads to choking of river channels 
which in turn increase the flocd danger and induces shifting of the 
course which brings disaster in its train to the whole country-side. 

The river Chambal has cut more deeply than the smaller 
streams into ibis great mass of Archaean formations, and the most 
rugged topography is found in its vicinity. The smaller streams 
must, of course, cut to practically the same depth to reach the 
Chambal. 

(2) The Erodibility of soil. Both surface erosion and deep 
gullying are considerably influenced by the type of soil in India, 
although a given soil type may not behave consistently under all 
conditions and no type of soil is entirely safe from erosion. Thus 
sandy porous soils in the country are in general least subject to 
gradual weathering down by water-action, since they arc capable of 
absorbing a great amount of water in ordinary rains. On the other 
hand, if the rate of percolation is prevented by frost or by even 
thin strata of clay, the very lack of “binding” qualities in the 
sandy soils permits them to be moved at a very rapid rate. Again, 
however, the coarseness of the material may cause it to be deposited 
before it has been carried any great distance. 

(3) The Amount of distribution and Intensity of Rainfall. As 
regards rainfall, Tempany writes, “it is rot so much the amount of 
rain that falls during the year that is important, but rather that 
how it ccmes and when it comes. A single heavy fall of rain in a 
few hours may occasion very severe soil losses and damage while 
the same precipitation distributed over an interval of sc\eral days 

or weeks can occasion little harm. The rate of movement of 

water depends upon the slope of the land. Other things being 
evtial the steeper the slope the more rapidly docs water run down 
it and rapidly moving water has great erosive power. Theoretically, 
if the rate of flow is doubled, the scouring capacity is increased 
four times, the carrying capacity tbirty-two times, and the size o 
the particles carried, sixty-four times”. 

Amount and rate of rainfall directly affect erosion. Data are 
not needed to convince even the most casual observer that heavy 
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and rapid downpours are much more likely to cause erosion than 
equal quantities of rain falling over longer periods. This is so 
generally fixed in the lay mind that the local language has been 
fitted to express the relationship Thus a slow, steady rain 

(rimjhim varsha in local dialect) is commonly called a “ground 

soaker” while a dashing rain ( bochar ) is in many, loealities referred 
to as a “gully waster.” 

(4) The Vegetable Cover. The most potent and common 

causes for erosion in India are deforestation and overgrazing. 

Throughout the country, as population has increased, more and 

more forest has been destroyed , mainly by grazing, cattle feed 

on grass and herbs and green bushes. Their numbers are never 

limited to the fodder available. For grass to grow and persist in 

the face of grazing, the climatic condition must be such that rain 

falls in light showers at intervals. Whereas throughout the lesser 

Himalaya and foothills, the bulk of rainfall occurs in two and a 

half months of the summer monsoon. Then there is a flush of 

grass and the cattle get enough to eat ; but during the long periods 

of drought, the grass is grazed to the ground and torn out by the 

roots by the hungry cattle. When the drought is broken by storms 

the top-soil is washed away from the bare pastures and they 

deteriorate. Excessive grazing in Rajasthan not only destroys the 

grass but compacts the soil, and many pastures, ruined by the 

hoots and teeth of countless hungry animals, are pastures only in 
name. 


tnWc a w natUral ve S etative cover, a certain amount of erosion 
} 0 t s fe; r b a Ut ^f r r te of , soil formation largely balances the 

I? ® ° "T - L hat ,s * th ? rale of soil formation is generally 
fh as , great a * tha - al which it is washed away. Removal of 

by cultivation. 


Iadia7haathe 1 laS°of S ' r r!. 0 a hl T° ng ^sricuUural problems of 
sufferiag , h oSgh soi“erosioa ° f i he r' oss that «* e country is 

being w\shed awa S ev™y y ; ar Th t ° 0 US ^ dS ° f ° r 6ood soil are 
attempt being made to chrct i sea wlth out the slightest 

greater in India than in most !? iasure - This 1 >ss is 

of the Indian rainfall. The hu*e raiafaU^nW ?, 1183 of the n^ure 

ultimately causes great floads in tL kIL I 1 » the coualr y which 

of India carries away Urge qua Vhi e ? g rt ? 5 W • 1 r aS thi stn U1 ™rs 

y i-*rge quan.itie> of soil from one part to the 
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other, and finally to the sea. The extensive areas of the ravine 
lands in the neighbourhood of rivers are a sufficient proof of this. 
The pity of it is that we ourselves lend a helping band to the 
running water to carry away our soil. 

The problem of soil erosion is a complicated problem. For 
soil erosion varies from place to place according to character of 
the soil, according to the slopes of the ground, according to the 
vegetation cover, according to the use to which the soil is being 
put, and according to the nature and the amount of rainfall. The 
solution of the problem lies, therefore, not in any one fixed method 
but in adopting several methods that will take into consideration 
all the above factors. The main cbject is to retard the speed cf 
run-off. Planting of trees, regulaiing grazing, building of dams 
across the ravine lands, and contour 4 terracing are some of the 
methods that have been followed in foreign countries to check soil 
erosion. 


SOIL CONSERVATION 

In general terms, soil erosion is caused by water running from 
higher to lower levels over the surface of the ground. Soil conser- 
vatio n, therefore, means either decreasing or diverting the runoff, 
or both. “Soil conservation in its widest sense includes not only 
control over erosion but all those measures like correction of soil 
defects, application of manures and fertilizers, proper crop rotations, 
irrigation, e:c„ which aim at maintaining the productivity of the 
soil at a higher level.” In this last section of this chapter, how¬ 
ever, wc are concerned only with the measures for control over soil 
erosion, which is one of the most serious problems facing the 
country. 

India’s various methods of soil conservation have been 
carried out by farmers for centuries. The methods are not scienti¬ 
fically designed nor are they systematically applied. Often they 
are successful though imperfect ; they have been developed on 
sound principles but they need improvement and extension. Thus 
the possible methods are— 

(1) Terraces control runoff and reduce erosion. 

(2) Contour Cultivation. 

(3) Crops and Crops practices. 

(4) Increased use of manures. 

(5) Keeping the soil covered. 

(6) River embankments. 

(7) Control of reck washes on steep slopes. 

4 Contour terracing irears rraking a level terrace on ele\a»cd ground sinn¬ 
ing in ihe direction of ibe contour and retacioss it. 7fus, thewatcr 

in the terrace flews only s’owly and dees not cause excessi\e etosicn. 
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Terraces Control Runoff cind Reduce Erosion. . One of the 
most common methods of reducing runoff velocity is to break a 
slope by terracing.” Terracing is the oldest known method of 
stopping erosion in hill?. 

Contour Cultivation. Ploughing along the contours on the 
sloping lands reduces considerably the soil loss by erosion and the 
total annual runoff increasing thereby the crop yields. In some 
localities of Kerala, plantation is on ridges mostly down in hori¬ 
zontal row. This me;hod has been proved effective in reducing 
runoff and erosion in Nilgiri. 

Crop-Roiatiou. The aim of the farmers in crop rotation should 
be to keep the land under protective cover for as greater a propor¬ 
tion on the total time as possible, lessening thereby the soil loss ty 
erosion. 

Crop rotations are followed in India for the following 
reasons— 

(1) In order to maintain productivity and yields. 

(2) Systematic farming. 

(3) It helps to control weeds, insect pests and plant diseases. 

(4) It helps in maintaining organic matter and nitrogen. 

(5) It lessens soil loss through erosion. 

(6) It keeps ihe soil occupied with crops for most of the 
year in India. 

Increased use of Manures. Through manuring the Indian: 
farmers can check the deflection of soil nutrients which takes place 
with continuons cropping. Manures can be animal and plant 
residues, artificial fertilizers or green crops. They ensure yet another 
aspect of soil conservation, viz., the building up of soil produc¬ 
tivity. 

Keeping the Soil Covered. Grasses are even more firm protec¬ 
tors of soil than the trees; but the grasses too are destroyed by 
over-grazing, making the earth bare of any vegetation. Here we 
do not mean that the animals should not at all be allowed to graze, 
but they must be prevented from overgrazing. Overgrazing in the 
local grasslands must strictly be prohibited. To solve the problem of 
animal fodder, green grasses should be grown in the fields when 
they lie fallow. This will result in stimulating the fertility of the 
soil as well as solving the fodder problem. 

River Embankments. The swift flowing rivers of India often 
overflow their banks in the rainy season and due to the greater 
slopes their velocity is intensified and the eroding power increases. 

Many smaUer rivulets erode every year thousands of tons of fertile 
soil which is wasted for nothing. 

Soil conservation actions would substantially affect the agricul¬ 
tural practices. Colin Maher has very aptly observed that “Soil 
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conservation can only be successful if it related to improved hus¬ 
bandry, including a rotational system with grass leys and the main¬ 
tenance of soil fertility and soil structure by all the methods known 
to the good husbandman. Soil conservation methods which are not 
based on this are waste of time and money and will not have last¬ 
ing results in preventing the deterioration and ultimate ruin of the 
land.” 


QUESTIONS 

1. Describe the main types of soil in the Deccan Peninsula 

and explain their distribution. (Agra 1955) 

2. Attempt a classification of Indian Soil. Discuss the chara¬ 
cteristics and distribution of lateritic soil in India. (Agra Uni. 1961) 

3. The most competent pedologists would probably find it 

impossible to present a general view of the soil-pattern of India 

which should be at once accurate, comprehensive and reasonably 

detailed.” Elaborate and assess the validity of this statement. 

(Agra Uni. 1965) 

4 Discuss the eeographical distribution and economic signifi¬ 
cance of soils of IndiaT (Allahabad 1967) 

5 ‘‘Deccan has distinct genetic soil zones.” Discuss. 

(Meerut 1970) 



VEGETATION 



The natural vegetation of India is complex, rich and variegat¬ 
ed, over a great part of the country it is some kind of a forest. 
But continuous onslaughts by man, clearance, heavy exploitation and 
maltreatment by burning and overgrazing have destroyed many 
climax forests and replaced them by Scrub, Savannah desert or 
large stretches of gullied, ravined os shoot eroded lands bearing 
neither field crop nor grass or trees.\ 

The effects of Geology, Rock and Soil on Vegetation Types 
The tract of the country of which the vegetation is to be considered 
in the following pages presents very varied conditions in respect 
of physical configuration, soil and climate. The effect of geology, 
rock and soils on the distribution of vegetation offers an interesting 
field of study which is of great importance to the students. 
Amongst the most striking examples in the Himalayas are the 
occurrence of the fir (Abies Spectabilis) on glacial deposits in Kash¬ 
mir, of Firms roxburghii cm the sivalik quartzites which are too dry 
to support other kinds of trees, of cedurs deodara which comes up 
gregariously on large deposits of rexerain alluvium at altitudes of 
1200 to 30C0 m. above Sea-level in the western Himalayas and the 
Himalayan cypress ( cupressus torulosa ) on limestone. 


J n cenlra ^ P^ts of Indian Republic, the western limit of sal 
\Shorla robusta) is the sandstone of the Pachmarhis, Teak taking its 
place in the Deccan Trap country immediately to its west. 
Cleistanthus Collinus is a typical tree of laterite soils, often it is 
associated with salinwood ( Chloroscylon Swietenia ) in central and 
southern India. On the west coast, Xylia Xylocarpa is to be found 

r* ce on ^ ater * l , e - Sal is dominant on loamy soils in the 
aub-Himalayan region, but avoids deposits of recent sand and 
single or swampy ground. Typical of the black cotton soils, which 
Vrt !?«?* ° f th u, “ ost im P° rtant agricultural soils of India but which 
^^^ 5 Ura C X °, regu ) ar forcst growth, are communities of Acacia 
weathe^ w^ le uc°phJoea, Acacia Catechu, etc. On the hard, 
and ?n Iff S .i? f / he s ° uth western parts of West Bengal 

Marsuplm and Madhuca inTca P redominate are Sal . P‘roca,pus 


Factors Affecting the Distribution of Vegetation 



Basic requirement to vegetal 
C. Soil. 


cover—A. 



B. Water, 
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2. Environmental Factors—Light, temperature, humidity, 
rainfall, frost, etc. 

In the general way the distribution of forest types follows the 
rainfall features, physical and chemical properties of soils and meteo¬ 
rological conditions control and determine the distribution and 
types of vegetal cover. The diurnal range of temperature as \^cll 
as the annual range exerts great influence on vegetation. Similarly 
snowfall, humidity, number of rainy days, presence of clouds the 
play of seasonal hoi dry winds, scope, aspects, exposure and shelter 
—all have an importance in the distribution of species and forest 
types. Temperatures are very varied over this vast sub-continent 
with its variegated physical features. Humidity, frost and elevation 
exert a greater influence on vegetation. 


Vegetation Classification 

Durin° last three decades various systematic classification of 
vegetal cover were made by botanists and ecologists. The classic 

forest classification is that of H. G. Champion, who distinguished 

116 types, and some of them sub-divided. Dr. G. Pun modified 
the Champion classification in a very simple line= ancbaseI his 
forest types mainly on environmental factors or different regions 
and simply attempted a phylogeographical analysis of the Indian 

vegetation as a whole. 

In the following pages simple classifications of Indian ve S et ®“ 
tion is given on the bases of composition, legal status of forests, in 
terms of Excitability and also according to Champion. 


By and large, the forests of India may be classified into the 
following major types : 

(I) Moist Tropical forests 


(A) Tropical Wet Evergreen Type. 

(B) Tropical Semi-Evergreen Type. 

(C) Tropical Moist Deciduous Types. 

(D) Moist Serai Types— 

(a) Tidal forests 

(b) Fresh water Swamps 


(II) Dry Tropical Forests 

(A) Tropical Dry Deciduous Types 

(B) Tropical Thorn Types 

(C) Dry Evergreen Type 

(III) Alpine Forests 

(IV) Montane Temperate Fore'ts 

(V) Montane Sub-Tropical Forests 
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I. Moist Tropical Forests 


The Moist Tropical Forests are some of the most valuable 
forests of India. Broadly speaking, the Moist Tropical Forest may 
be divided into the following main types— 

(A) Tropical Wet Evergreen Type. These forests extend over 
a considerable portion of upper Assam region, in the Andaman 
Islands and along the Western Ghats, in the wet tracts where the 
rainfall is over 100 inches. The number of species in this forest is 
few; the most important tree being the Dipterocarpus indicus. A 
very interesting tree of these forests in the Assam region is AquiUiria 
igallocha, the diseased timber of which produces the renowned 
aguru wood of commerce, which is highly aromatic and is much 
prized as incense and for the extraction of a fragrant oil. 

(B) Tropical Semi-Evergreen. A second group of this major 
type is the Tropical Semi-Evergreen Forest which occurs in a strip 
in the west coast and Andamans and on a fairly wide area in the 
Assam-Bengal-Orissa region, with an annual rainfall of over 1500 
mm. (60 inches). On the west coast, Vnr eria indica, Hopea 
Parviflora and Xylia Xylocarpa are the important species wherever 
these forests have been allowed to survive; Xylia is characteristic 
of the forests on laterite soils. 


(C) Tropical Moist Deciduous Types. A third group of this 
important type is the Tropical Moist deciduous forests. They 
occur in Orissa, Bihar (Singhbhum) West Bengal (Buxa) and Assam 
(Kamrup). In the Andamans the moist deciduous forests are noted 
for the Padank (Pteroarpus delbergiodes), a very durable, hard and 
ornamental timber of great value. 


(D) Moist Serai Types. May be divided into the following 
types— 6 

idal Forests. A very large formation is to be found in 
thereat deal formed by the Ganga and Brahamaputra before joining 
tne Bay of Bengal. The most characteristic trees belong to the 
mangrove family. Characteristic genera are Heritigra , Bruguisa , 
Rluzophora Cenops ; in places the low palm occurs along the ed<*es 
of creeks. Tidal forests occur to a small extent also in the deltas 

ol the nvers on the east coast. Elsewhere in India, much of the 
tidal rorest at the mouth of the rivers have been either ruined by 
over-use of cleared out for cultivation. ^ 


wnt ® Fresh-water Swamps. Of less importance are the fresl 

Pra . desh ’ u West Bengal and Assam when 

fhe tom nf if/r^ 1 '^ S' 1 ™?** submer gence during rains, with onl- 
the tops of the crowns sticking out of the water. 

II. Dry Tropical Forests 


Dry Tropical°Forest f ° rest . ,y P e to be considered is t 
ry lropical forests. They mostly occurm the rainfall zones of 7 
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to 1250 mm. They may be divided into the following main sub- 
types— 

(A) Tropical Dry Deciduous Types. Tropical Dry Deciduous 
forests are to be found on a very wide region around some of the 
major rivers (Ganga, Narmada, Tapti, Godavari, Krishna, Cauvery) 
and their tributaries. Species of Shorea robusta (Sal), Acacia 
Catechu (khair) and Teak are more important. Large tracts of this 
type have also been cleared for agricultural purposes and the forest 
in the neighbourhood have suffered from severe biotic factors such 
as overcutting, over-grazing and fire. 

(B) Tropical Thorn Types. The poorest forest sub-type is the 
Tropical Thorn Forest which is found in the desertic and and 
portions of Rajasthan, Punjab, Western Uttar Pradesh, Gujarat and 
the Central dry region of the Peninsula proper, which is situated 
in the rain shadow of the mountain systems bordering the triangle. 
The most important tree being the Babul or Kikar which, however, 
in the driest regions exists only by the aid of river inundations. 

(C) Dry Evergreen Types. These forests are mostly confined 
to the east of the Peninsula from Tamil Nadu north to N r*° r ® 
(Andhra Pradesh), where unusual climatic conditions with rain!all 
chiefly restricted to the north-east Monsoon Prevail. They are 
characterised by the great variety and luxuriance of their vegeta¬ 
tion. 


III. Alpine Forests 

The Alpine forests occur at between 2900 to 3500 m. or even 
upto 3800 m. in places. In the North-western Himalayas, Catkin 
timber is the Deodar, which occurs most commonly at an el ^ Vd “° 
of 1892 to 2438 m-tres. Towards its upper limit the Deodar 
merges into spruce and 4ver fir, while below are found extensive 
forests of chir pine which is-tapped lor resin. 

IV. Montane Temperate Forests 

From an elevation of 700 to 1800 m. and with a rainlall 
mainly of 1250 mm. to 2000 mm., we have 

forests. This is the main coniferous belt of the middle latitudes 
containing Deodar, blue pine, oaks (Ouercus lame I loot,, Q.L’lji'a, 
Q. Spicata etc.) hemlock, (Tsuya brimomana) and yew (Taxus 

haccata). 

Economically unimportant Montane Temperate for « ts ° CC .“J 

in the south at elevations of 1500 m. and upwards in he Nilg.ri, 

Anamalai and Palni hills or Tamil Nadu. They are also known 
as shola forests. 


V. Montane Sub tropical forests 

This is the transitional stage between the Montane Temperate 
and the tiuly tropical vegetation roundabout an elevation ot nu to 
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1,£00 m. in the Himalayas 900 m. to 1700 m. in the South (Nilgiri 
and Palni Hills etc.) and 1070 m. in the central region. In the 
eastern Himalayas and Assam these forests are characterised by 
various kinds of oaks, magnolias and laurels. In Assam “Khasia 
pine** grows abundantly at elevation of 915 to 2134 metres. Figure 
27 shows the distribution of forest types in India. 



Fig. 27. Distribution of Forest Types in India. 

cent of total ^geographical £ea o^th^c^lm^ Thf°per 

™rks out at only 0.15 hectares in^ndia. Not onlvk 
the forest area proportionately smaller, but it is also unevenly distri 
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buted and the productivity per hectare per annum is substantially 
below the average yield of forests in other countries. 

Most of the forests are concentrated in a few states, namely, 
Assam, Madhya Pradesh and Orissa and in a faw union territories 
like Andaman, Nicobar, Manipur, Tripura, etc J 

Classification in Terms of Exploitability / 

I 

Of 755,378 sq. km. of forest area 598,822 sq. km. are 
merchantable and 151,451 sq. km. inaccessible. The entire forests 
area of Bihar is classed as exploitable, Gujarat and West Bengal 
also have a very high percentage of forest area in the exploitable 
class or merchantable class. Assam, Mysore, Orissa, Rajasthan, 
Uttar Pradesh, Manipur and Tripura have large merchantable or 
“Potentially exploitable” areas. Large proportion of our forests is 
inaccessible for effective development and exploitation. For example, 
the vast forest resources of the Himalayas, NEFA or of Jammu and 
Kashmir cannot be tapped for want of good means of communica¬ 
tion. 

Classification of forests by legal status or administrative purposes 


With a view to better exploitation and protection against 
destruction the Indian forests have been classed under three catego¬ 
ries, v'z. 

(i) Reserved, (ii) Protected, and (iii) Unclassed forests. 

Reserved and Protected forests constitute permanent forest 
estate* maintained for the purpose of producing under and other 
produced and for the protective reasons. Unclassed forests are 
largely degraded and unproductive or unprofitable forests. 

Of 755,378 sq. km. of forest area in India, 346,929 sq. km. 
are Reserved, 246,058 sq. km. Protected, and only 136,207 sq. km. 
under unclassed forests- 


Classification of Forests by composition 

For the purposes of table 5, lorcsts will be classified as 
coniferous or broad-leaved. 

1 Coniferous forests in India. By composition, India’s 
forests are predominantly non-coniferous. Coniferous occupy only 
46,754 sq, km., which is only 6.2 per cent of the total forest area 

of the country. 

Broad-leaved Forest. Broad leaved forests occupy 703,519 
sq. km. which is 93.8 per cent of the total forest area ol the 

country. 

Table 6 given below shows the area under forests in Indian 
Republic. 


Vegetation 

Table 6 Area Under Forests 
Classification of Forests 
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1. From out-turn point of view— 


(a) Exploitable 

5,98,822 

(b) Inaccessible 

1,51,451 

2. By Legal Status— 


(a) Reserved 

3,46,929 

(b) Protected 

2,46,058 

(c) Uncla sed 

1,36,207 

3. By Composition— 


(<j) Coniferous 

46, 754 

(b) Broad leaved 

7,03,519 


only s^ e 0 f f%hL\ a are,T P p 0 t elt Of or7a,^ S \rct e L ° f SpedeS ' 
varieties of irees that a. a. Si exited aJe'hTZtZV- 

part and £r&K o/Z' 'TV" ,he 

from 7,500 to 10 OCO ft (2286 16 Hl “ a, £.y as at elevations 

evergreen conifemus w th soft it metres >* These trees are tall 
suitable for planking pack.WaJ^ ’ . not , ver y durable, wood 
are at present worked to a smil , W ,°v° d P u Ul ? and matches - They 

" V£ry ^ They are Hlore'o^tsfiSibt aTpJ'^r^h' 6 

It is a 2 'very7atge Iverereen''conif* 6 m ° St ' mpor,ant Ambers of India. 
«V (28 to 37 metres) being S'T tec; a . h «£ht of 90 to 120 
elevations of 5,500 ft. to ^000 ft’ n* 7 i? ? m j£o H,maIa yas at 
Garhwal westwards ihrmioh To ' ^^76 to *-438 metres) from 

mir between t rh:tu«t we1 r ate?1 r nd , ^L PUnjab ^ and *aT 

rainfall. ^ ' TLT* ^ 

But on sunny ridges, they %£%?£% 
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Fig. 28. Distribution of Important trees in India. 
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lies mainly in the Punjab. The deodar wood is yellowish brown, 
moderately hard, oily, strongly scented and very durable. It is 
used largely by the Indian railways for various purposes. 

3. Blue Pine is another important conifer in India. It grows 
along the whole length of the Himalayas from Chumbi Valley in 
Tibet eastward. It grows at elevations of 6,000 to 12,000 ft. (1829 
to 3658 metres). Pure stands of blue pine are commoner at the 
upper and lower limits than in the central part where mixed 
conifers predominate. Its wood is pink, moderately hard and of 
good quality. Its workable area is not large, though it is gradually 
coming into prominence. Most of workings are in the Punjab. 

4. Chir. The chir is another large size conifer growing to a 
height of 60 to 100 ft. (18 to 3o metres). It occurs in the Hima¬ 
layas from Bhutan westwards at elevations of 3,000 to 6,COO feet 
(914 to 1829 metres). The chir forest overlaps the tropical deciduous 
forest at the lower elevations ; while it gives way to the temperate 
forest above. It is extensively developed in Kashmir, Punjab, U. P. 
and Nepal. The absence of the chir forest on the southern face of 
the outer range of the Himalayas is noteworthy, and is due to the 
combination of excessive heat with heavy monsoon rainfall. The 
chir wood is light reddish brown, and moderately hard. It is used 
largely for making tea boxes. The workable area of the chir pine 
is about 3,000 sq. miles (4828 sq. kilometres) fairly equally divided 
between the Punjab and U. P. The chir is now extensively tapped 
in U. P. and the Punjab for the manufacture of resin and turpent¬ 
ine. Figure 28 shows the distribution of important trees in India. 


5. Sal. The sal tree is another important timber tree which 
has come into prominence, due to its large use for railway sleepers 
The sal forests occur largely in the vicinity of the Ganga Valley 
which has the largest network of railways in India. It is therefore 
an added advantage for the exploitation of the Sal forests, as the 
railways can pay higher prices than building and other trades for 
rj e sleepers. The sal is a large gregarious tree found in 
Northern and Central India, in the Sub-Himalayan tract from 
Kangra to the Darrang and Nowgong districts of Assam and in 

** £ a V a° SSLu 11 I F ? WS ? 1 • C u hota Na SPur, Orissa and the 
Madhya Pradesh. Sal wood is brown, hard and very durable 

though somewhat coarse and cross-grained which seasons slowly 

The working area of the sal forests in U. P. alone is about 3 000 

sq. miles (4*28 sq. kilometres) of which only a third is valuable 

the rest being covered with inferior trees. The sal forests of U P 

trr - 3 fSft rSSS 

- KS- &SSS3Z SS 
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forests. Now, of course, its importance has gone, because the 
teak forests found in the present boundaries of India are not so fine 
as the Burmese teak forests. Teak forests occur mostly on the 
Western Ghats, Nilgiris and in Madhya Pradesh. Teak occurs 
either alone or mixed with other species. Pure forests of tea are 
generally found on the lower slopes of the hills, or on alluvial 
flat along the banks of rivers ; or at the bottom of ravines. On 
the higher slopes of hills, teak occurs mixed with other trees in 
the forest. The most important areas producing teak are in the 
districts of Hoshangabad and Chanda in Madhya Pradesh and 
Kanara and Khandesh in Bombay State. Teak forests are not 
found north of the Narmada river, nor east of the Mahanadi. 
There is a small export of teak wood from the Western Ghat area. 
Because of the high price that teak timber fetches, it has been 
planted in India more extensively than any other single species. 
The area under teak is about 91,222 sq. km., which is 12*0 p. c. 
of the total forest area of the country. 

7. Babul (Acacia) and Shisham which occur scattered over 
large areas in the drier parts of the country provide good timber 
for local use. 


Pasture of Grasslands 

Owing to the wide differences in climates of various parts of 

the Indian Republic and to the influence, of .. e ^ a P h,c ’. / S >, 1 ot,c fr a °^ 
physiographic factors, the vegetation also differs widely from 
semidesert Sonatinas (grass and shurb vegetation) of the ,owest 
plains, to pine fir and spruce-fir forests of the High Himalayas. 

On hill sides where there is only a very small depth of soil 
above the parent rock, either because of erosion or because the 
slope*is too steep to permit a deep soil to form tree growth is 
unable to establish or maintain itself. In these places there is a 
growth of fine grasses such as themedc arundmacea, Ncyrondu, 

Arundinacea, etc. . . ... , 

Hilly tract or Upland Grasses mostly occurs in Himalayas, 
Deccan traps and in South Indian Hills. These Stass-lands are 
found usually above the altitude of 1000 m. above mean sea 1 

in areas of average annual rainfall over 25 J?. ^'vivsore^here 
of grass-lands also occur in the Western Ghats '“Mysore, where 

forests have been cleared up. On gener y ’ ' 

derived from the decomposition of granite few & . e - 

sehi™ Cynodon ^'mra°are e“e'gt-y 

excellent fodder grasses in this area. 1 * ie ‘ J ‘r „... „ is the 

slopes in the Nilgiris and other South In 1 Shola catches, 

vast expanse of grass interspersed with small, *• P 

The following table indicates the relationship between grass 

and soil iu Indian Union. 1 

1. Author’s work vide Pattern of land used In Garhwal District, pp. 


94-95. 
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Table 7 


Locality & Habital conditions Species 

Type 


Hilly tract up- Sandstone, scluists, gneiss Themeda 
land Grasses and shales, often with band Arundinacea, 

of quartzite. Soil is stony, Neyrandia 
varies in its character and Arundinacea, 
composition from place to Dichanthium, 
place. Mostly grey to red Cenchms etc. 
laterite in colour. 


Riverain 

Grasses. 


Low Land 
grasses 


Soil is sandy loam and coarse, Erianthus Olivaceus, 
mostly white to pale yellow E. Vulpines, 
in colour, physiological dry- E. filifolium, E. 
ness, except rainy season, low rufum, E. Rufi- 
in moisture. pilum, Leptathe- 

rum, Royleeanum, 
etc. 

Deep Soil varies from pale Suhi (Aristida 
yellow to grey in colour cyanatha), Munja 

(Sacchrum Munja) 
Kons (S. Sponta- 
neum), Kus CDes- 
mostachy Pifinnota) 
Bichroo (Neyrandi- 
arundinacea) etc. 


In High Himalayas, between the Shifting Snow line and tree 
line are numerous pastures of luscious, sweet grasses and herbs. 
Between 2438 to 3400 metres they appear as large patches of grassy 
slopes set amidst thick pine, oak or deodar trees. Above 3338 
metres south of the snowy range, and at a rather higher elevation 
to the north of it, the forest abruptly ceases and is succeeded by a 
vast expanse of grass, which extends close up to the line of per- 
petual snow. The climate is too cold and severe with limited pre 
cjpitation mostly as snow covers the ground for 5 to 6 months. 

of MOO SE* Th d SPy- The . grass aPP^s even up to a height 

Q t ThC i h,gh “eadows very much resemble Alpine 
pastures found at a lower altitude due to higher latitude. Thev 

namcs !? . v ® ri ° us parts of Himalayas. In Jammu and 
or W h ?n a t r £ M args” and in Uttarakhand as BugiyaPs 

is meadows of the Himalayas the graSand 

is almost devmd of trees. Certain tree species such as Rhododen- 

J- tC ' f S m ? loose grova * Chief passes are FextHOa, 
omus, Poa, Lolnan , Phacelurus. Cymbo-pogon, Eragrostis, Danthoma, 
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Deyeuxia , Phleum , etc. This grassland community reaches its full 
luxuriance in autumn and the majority of grasses flower at the end 
of the rains or during autumn season. During winter the grasses 
remain completely buried under the snow. 

Low Land Grasses occur in the plains of Punjab, Haryana, 
Uttar Pardesh, Bihar, and North Western part of Assam. I he 
rainfall in the area varies between 310 to 2032 m. m. and summer 
temperatures are high, though winters may be milder. The type 
occurs on a number of soil types such as red and yellow, red- 
brown, sandy-loam, and mixtures of various types of alluvium and 
on lateritic conditions. The perennial grasses in this community 
are Cenchrus Ciliaris, cenchrus setigerus , cynodon daciylon, Aristida 
cpanaiha, Saccharum munja y S Spontanium etc. There are many 
annual species such as Desmostachya Bifirmota, Neyrandia Arum- 
inaces t Sporokolus indicus etc. 

Riverain Grasses. There are vast tracts of riverain grasses in 
Northern India, called Bhabar pastures. The Bhabar bear extensive 
patches of grass lands where forests have been cleared. The type 
occupies alluvial sandy loam soils, v/here extremes of temperatures 



Fig. 29. Grasses of India 
exist. Tjere are ‘ban " 

species etc. THese pasture. 
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are a great asset in the economy of Bhabar as they sustain all the 
cattle-wealth of the area. Fig. 29 shows the distribution of Gras¬ 
slands in India. 

The grasses of India are of economic importance, too, as for 
example ; Etilc iopsis binnalo or Sawai is an important raw material 
for manufacturing. 

Importance of the Forest Cover 

Forests play a vital role in national economy. They are an 
important source of fuel and also of raw materials, such as timber, 
bamboos, lac. Gum, Kaiha , useful for domestic, industrial and agri¬ 
cultural purposes. They also provide materials for defence and 
communications as well as grazing for cattle. Forests help in the 
conservation of soil fertility and play an important part in the main¬ 
tenance of the water regime of the land. The organic matter they 
yield improves the tilth and increases the water holding capacity of 
the soil thereby reducing the run-off. The presence of vegetation 
acts as a physical check to the velocity of the run-off and reduces 
its soil carrying capacity. Thus forests protect the hilly areas 
against excessive soil erosion. Similarly, they protect flat lands 
against desiccation and erosion caused by winds. They exert a 
beneficial influence on the growth of agricultural crops and on the 
climate of the region in which they exist. 

Forest Produce 


Forest produce is divided into two main heads: 

(1) Major Produce , i. e. timber and firewood etc., and 

(2) Minor Produce , comprising all other products such as 
bamboos, canes, grasses, gums, resins, fruits, fibres, essential oils, 
medicinal and poisonous plants, dyes, tans, animal and mineral 

products. 


Production and requirement of Timber 

The production of timber recorded a large-scale increase 
during the nineteen forties. This occurred mainly to meet war 
requirements and resulted in considerable over-felling of trees and 

?. e o StI ^ C !5° n r°n forests - The Present consumption of timber is 
classified as follows:— 


Table 8 


Description 

Quantity (thousand Cubic 
metres) 1970-1971 

Timber 

Round Wood 

Pulp and match wood 

Fire Wood 

Charcoal Wood 

•data for 1969-70. 

8369 

12728 

213000 

186 * 
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Government consumption of Timber 

The Indian railways are the largest consumers of wood. 
Apart from providing charcoal and fire wood, forests are also the 
source of a number of major products like railway sleepers and 
other railway demands etc. which are essential for construction 
of wagon building. The following table shows the Government 
consumption of Timber in India. 


Table 9 


Description 

In Thousand tons of round logs. 

Railway Sleepers 

340 

Other Railway demands 

80 

Defence & Other Departments 

160 


During the past decades, many industries based on forests or 
forest products have been established. Among the industries estab¬ 
lishment may be mentioned saw-milling, packing cases, cabinet-ware 
boat, building, aircraft-industy, textile auxiliaries. Sports goods, 
battery separators, pencils, matches, Plywood, building boards, 
paper and pulp, bamboo and cane articles, essential oils, drug, 
tannin etc. 


Minor Produce 


The importance of Indian forests lies in the exploitation of 
minor produce, some items of which are in demand all over the 
world. The importance of our minor forest produce is not so 
much in the present stage of development as in its future possib¬ 
ilities Bamboo, some of the grasses, oils and tanning materials 
produced in our forests are capable of providing inexhaustible 
supplies of industrial raw material. The value of minor produce is 
shown in table 10. 

Table 10 


Items 


Value of minor Forest P, educe, 1970-71 

Value in thousand rupees 


1 . 

2 . 

3. 

4. 


Bamboos and Canes 
Fibres aud Flosses 
Gum and resins 
Other minor products 


Total 


27,313 
105 
34,415 
1,20,050 
1,81,891 


A large variety of industries is based on minor forest products- 

The production of tanning material in I960 ^ est, ™ at , e ^ 
equivalent to 20,300 metric tonnes, which is likely to become double 

by 1975. 

Katha and Cutch Industry. The Indian Katha industry is largely 
in the hands of small-scale manufacturers scattered all over the 
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country. Katha and Cutch are extracted from the hear two od of 
Acacia Catechu (Khair). No regular statistics are available for the 
production of Katha by the small-scale manufacturers ; about 2,000 
to 2,500 tons of Katha are produced annually by this sector of the 
industry. The organized sector, which is largely concentrated in 
the States of Maharashtra, Uttar Pradesh and Madhya Pradesh, 
produces 1,000 to 1,500 tons of Katha and 4,000 to 4,500 tons of 
Cutch annually. The total production of both Katha and Cutch is 
valued at Rs. 20 to Rs. 30 millions. 

Rosin and Turpentine Industry. Rosin and Turpentine industry 
figures prominently in the chir pine forests of the western Himalayas 
(Jammu & Kashmir, Punjab and Uttar Pradesh). 

Rosin is an important industrial raw material as it is used in 
the paper, soap, surface-coating and disinfectant industries, over 
10,000 metric tons of rosin and 2,700,000 litres of turpentine are 
produced annually in three government-owned factories in Jammu 
and Kashmir, Himachal Pradesh and Uttar Pradesh. Production is 
insufficient to meet the growing demand at present. 

Essential Oils 

Among oils, the Sandal Oil is the most important. The follo¬ 
wing essential oils are being produced oa a large scale in India at 
present. 

Table 11 


Production of Essential Oils in India 


Essential oil 


Plant from which 
derived 


Annual 
Quantity 
in metric 
tons 


Production 
Value in 
millions of 
rupees 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 


Sandal wood oil Santalum album 101'6 

(wood) (100) 

Lemon grass oil Cymbopogon Citratus 

C. Flexuosus 

Citronella oil Cymbopogon nardus 
Palmarosa oil Cymbopogon martini 
of ginger grass oil 

(Rasa oil) 

Vetiberia Zizanioides 
(Steam) 

Bursera delpechina 
(wood and fruits) 
Eucalyptus globulus 

(leaves) 

Pelargonium 
Cinnamon Zejlanicum 
(bark) 


10.5 


x — ■ / 

Vetiver oil 

Linaloe oil 

Eucalyptus oil 

Geranium oil 
Cinnamon oil 


90 

(90) 

8 to 10 
(8 to 10' 


1.6 


15 to 20 
(15 to 20) 


• • • 


• • • 
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Besides the above, large quantities of attar of roses , jasmines 
and pandanus etc., are distilled and absorbed on Sandal-wood oil; 
also floral waters of rose, pandanus, aniseed, spearmit, etc. The 
scope of essential oils is so extensive that it practically embraces 
many spheres of human interest ; they are used in the manufac¬ 
ture of products like Soaps, Cosmetics and toilet preparations, 
perfumes, disinfectants and antiseptics. 

Lac Industry. Lac is of economic importance to India. It is 
also the main cash crop of tribal population of India. In recent 
years it is facing keen competition from Synthetics. Lac is especi¬ 
ally used in wood working, insulation moulded components, grind¬ 
ing wheels, paper laminates etc. 

During 1971-72 the total produce of timber and fuel amount¬ 
ed to a little over 175,50 thousand cubic metres valued at Rs. 70,52.40 
thousand. I he minor produce during the same period was Rs. 
17,30,57. 

The minor forest products of India which are commercially 
important are bamboos and canes, fodder and grazing, gums, 
resins, lac, grasses other than fodder grasses and products, which 
are of use in perfumery or medicine. Four of the above products, 
namely, lac, myrabolans. gum karaya and beedi leaves, occupy 
positions of considerable importance in India’s external trade. 
Reliable data about internal consumption and carry-over of stocks 
from year to year are not available. 


Grazing Grounds 

The main importance of the forest in India is, however, as a 
source of grazing and fuelwood that it provides. India is a country 
where there are no grasslands to provide grazing to animals. Forests 
are therefore, a great help for keeping animals. India does not 
use’ much coal as a domestic fuel. Wood fuel .s, therefore, a 
great necessity. Forest is fundamental in Indian economy ; more 
than in any European country, on this account. In India.accord¬ 
ing to 1966 livestock census, there are .7*5 crores cattle,,5 1 
crores buffaloes, 6.4 crores goats and 4 0 crores sheep. With a 
geographical area, which is 22 per cent of that of the world and a 
nemulation which is 13 per cent of that of the world, India has 
1 P 9 p c o?’the world’s cattle. 50 p. c. of the world’s buffaloes and 

about 18 p. c. of the goats. 

Backwardness of Indian Forestry 

InsDite of the vast forest resources it is unfortunate that 
they have not yet been fully exploited, the reasons are— 

Lack of transportation. It must be remembered that the major 
product of the forest is Timber which is a bulky and heavy com- 
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modity, and cannot be economically exploited without good trans¬ 
port. In some of the countries of Europe and 'America easy and 
cheap method of transport is provided by the winter snow, which 
hardening ice provides a slippery road for the logs. The logs are 
dragged to the river (which itself is frozen at the time) and floated 
down when the snow melts. Nature has not bestowed this advant¬ 
age on us. 

The methods of transport used in forest exploitation in India 
vary greatly according to local conditions, but fall naturally under 
the two main heads of land and water transport. Under land 
transport the following are common. 

(n) Human transport. This includes, (i) the removal by head 
loads or otherwise fuel, etc. for short distance ; (ii) the carriage of 
sleepers in the Himalayas from the forests down to slides or float¬ 
ing streams and (iii) the extradition of heavy logs in the same 
localities with the help of rolling roads and slippery earth slides. 

( b ) Anim: l transport. This includes the carriage of produce 
by carts where suitable roads exist or by pack animals such as the 
employment of elephants to drag heavy timber to floating streams, 
as in Andamans and Mysore. 

(c) Mechanical transport. This includes Tramways, roadways, 
and skidders. Some of the most important forest tramways in 
India are those in Goalpara Division in Assam. 


Water transport is used mostly in Assam and Hill districts of 
U. P. and Punjab. 


Another difficulty, apart from inaccessibility and lack of demand 
for timber, in forest exploitation here is that very few days in Indian 
forests are gregarious to enable economic exploitation. Most of 
our timber trees grow mixed with other varieties which have no 
commercial importance. This involves a good deal of waste in 
exploitation and makes it very expensive in spite of the cheap labour 
available in India. We have very litile pulping wood in our forests. 
Whatever pulping wood we have, occurs at great heights in the 
Himalaya where access is difficult. We cannot make use of this 
wood for making pulp for which there is a great demand. 


for ti£kf- t0 1 , ow .i tandard and poverty of the masses, the demands 
for timber and other resources have been till recently very raeaore 

L h r e ^ SUmpt, ° n ° f ,ndust . rial wood here is as low as ol cubic ft. 

&pan P PCr year aS asa,nSt 16 ft * in France and 13 4( > ft. in 


naturalfoS in The d f n S, e fi ^ als0 ‘° the d <*truction of 

cool weather whenmf-. 8 ♦ m Ind,a i are most dest ™clive during 
cooi weather when grass is not wet and when atmosphere is dry. 
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The influence of man in the destruction of forests is most 
serious. Apart from the reckless cutting that is common to all 
parts of the world Indian forests in Assam suffer from the practice 
“Thuming” which the backward tribes follow to clear the ground 
for cultivation. All the vegetation, even the largest are cut down 
in the cold weather- During the hot weather, the debris is set fire 
to at the lowest part of the ‘Jhuming’, the rising flames cause an 
upward draught and the charred and blackened trunks of the largest 
trees. As soon as the embers have cooled down, various seeds, 
such as rice, millet, pumpkins etc., are dribbled into the earth 
with the ashes The field is weeded once or twice during the rains 
before the crop is harvested. Next year and the following year the 
field is cultivated and then when the accumulated fertility of the soil 
has become exhausted. Mainly through exposure and erosion, the 
area is abandoned. In areas where there is a real land hunger, 
the “Jhumias” return at shorter intervals to the same field and 
the inevitable result is that the area does not get a chance covered 
with tree at all. 


Inaccessibility of forests, mixed growth of trees, firing and 
over-grazing, lack of pulping, bad management, insufficiency of 
trained personnel, and lack of market due to industrial back¬ 
wardness of the country are the main drawbacks from which forest 
exploitation in India suffers. 


The Government of India is paying attention to the syste¬ 
matic development of Indian forests, and apart from the usual 
administrative machinery for protecting and working the forests, 
there is a Forest Research Institute at Dehra Dun to tackle scientific 
problems dealing with Indian forests. 


Van Mahotsava was inaugurated in 1950 with the object of 
making the people conscious of the value of trees in the country * 
economy. Schemes have also been prepared for the imT ^ 0 ^ ), l lzat i°° 
of the Kutch desert and the afforestation of the U. P. and Rajasthan 
deserts. It has been proposed to create a green belt on the 
western border of Rajasthan about 55 km. long and 7 kilometres 

wide. 


Extraction of Andaman timber is now being increasingly done 
to meet home and foreign demands. 


Development Programme in 4th Plan 

The achievement of forestry development programme in the 
Fourth Plan can be judged from the data given in table 12. 

The targets for various schemes are quite ambitious in the 
Fourth Plan with the exception of village afforestation which i* 

very low. 
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Schemes 


Target Lakh hectares 


1. Plantation of quick growing spec : es 

2. Economic Plantation 

3. Rehabilitation of degraded Forests 

4. Communications— 

(A) Construction of New roads 

(B) Maintenance of old roads 

(C) Forest Consolidation 

(D) Farm Foresty 


4.0 

3.4 



16000 Km. 
2000 Km. 
512C0 Km. 
156000 hectares. 


QUESTIONS 

1. Divide India into forest types and show their distribution 

as influenced by climate relief. {Meerut Uni. 1966) 

2. Describe the distribution and characteristics of principal 

vegetation types in the Deccan Plateau bringing out the influences 
of climate on vegetation regions {B. A. 1967) 

3* ‘Climate is the major determinant of forest types and on 
a broad view rainfall is more significant than temperature in India.* 
Elucidate. {Meerut Uni. 1970) 

4. Discuss the effects of relief over the distribution of natural 
vegetation with special reference to northern mountain regions of 
India. {Meerut Uni. 1971) 


ANIMAL HUSBANDRY 


India’s economy being still largely agricultural, the importance 
or livestock in the national economy needs no special emphasis. 
According to the 1966 Livestock census, there were 343.7 million 
P?P uIat,0 “ I**'*- Of these, cattle numbered about 
175.99 million and buffaloes about 52.9 million, constituting toge¬ 
ther fourth of the world’s bovine population. 

Th ,- re Were ,’ in addition ’ 40 0 “'“'on sheep, 64.5 million"' “ 
115 million poultry, 1.1 million horses and ponies, 4.9 million pigs 
camels 1 million and 1.1 million other livestock. 

The net contribution of livestock to the national income at 
present is estimated to be over Rs. 30,000 million excluding 
Rs. 4,000 million contribution in terms of bullock or draught power. 
Their foreign exchange earnings were as much as Rs. 880 million 
amounting to 8 per cent of the total foreign exchange earnings of 
the country and about 29% of such earnings from agricultural 
commodities and products. 

Live stock Census 

The total livestock population in India (excluding poultry) is 
placed at 343.7 million, according to the 1966 livestock census as 
against the 1961 census figure of 336 4 million, an increase of 2.2 
per cent. The following table gives the livestock statistics for 
India. 

Table 13 

Livestock Population (in lakhs) 


Animals 

1^61 

1966 

% of increase or decrease 

Cows & Bulls 

1755 

1759 

+0.2 

Buffaloes 

512 

528 

+3.3 

Sheep 

402 

420 

+4.4 

Goats 

608 

645 

+ 6.1 

Horses & ponies 

1326 

1148 

-13.5 

Camels 

90 

102 

+ 13.5 

Donkeys 

117 

115 

-1.4 

Pigs 

497 

517 

-.3 

Total 

3437 

3364 

+2.2 
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India thus possesses 19 per cent of the world’s cattle, 18 per 
cent of the world’s goats, 4.0 per cent sheep and more than half the 
buffaloes of the world. 

Importance of Cattle in National Economy 

An immense wealth of livestock is possessed by India. Unfor¬ 
tunately, the productive capacity of Indian animals is extremely 
poor. Cattle and buffaloes occupy a premier position among the 
various species of livestock; and unlike in other countries, cattle are 
an integral part of our agriculture. 

Cattle provide us with milk and milk products. The produc¬ 
tivity of India’s livestock is generally low. Although high individual 
yields of milk are obtained in some breeds of cattle there is 
evidence of slight increase. India’s average yields continue to be 
extremely small. Thus the average milk yield per lactation of cows 
is around about 200 kg. and of buffaloes a little above 520 kg. 
compared to about 250 kg. or more in advanced western countries. 
The total production of milk which was estimated at about 
15 lakh litres in 1969-70 and at about 20 lakh litres in 1970-71 is at 
present reckoned at about 22.50 lakh litres. 


The dairy industry or other forms of animal industry, like 
meat-packing, have not developed on any large scale in India. The 
urban population which offers the largest market for these industries 
is not large. The number of animals yielding milk is, however, 
veg large. These animals are kept for breeding bullocks and 
buffaloes that are needed for agricultural operations. Thier main 
purpose therefore, is not milk production but to help agriculture. 

y ery ‘™P? rlan ‘ P arl Indian agriculture. According to 
Russel But unlike in other countries of the world, whose cattle 
are maintained mainly for milk and meat, in India these are 
primarily kept as draught animals for the plough or the cart as 

rarel^used h wiS’t .h'm d0n ^ ey a ” d mechanical vehicles are 
.u USed ' w,t “ out them no culuvation would be nossible with¬ 
out them no produce can be transported.” possiote, with- 

in citiL he The k auinH^ '* ?*! mostly . for . makin S ghee which is sold 

lakh quintals TO. oSS TO? c 5 
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valued for food and milk; in India their primary purpose is 
draught for the plough and for the cart.. ” 

Cattle also provide the farmyard manure which promotes the 
productivity of the soil. One cow usually provides with 50 Quintals 
of dung and 16 Quintals of urine per year. 

The animal most used for slaughter for meat is the goat. The 
largest number of goats are in U. P. and Tamil Nadu. The number 
of sheep in India is 420 million but owing to the hot climate they 
do not produce good or fine wool here. In the Himalayas, where 
alone good wool is produced in India, the goat is more important 
as a wool producer than sheep. They provide 35 million kg. of 
wool, about one-half of which is exported as carpet wool. 

Other products such as hides and skins are the important 
source of income from cattle. India produces about 32 p. c. of the 
world’s hides and skins. Various estimates have been made regar¬ 
ding the contributions which cattle make to the nation The estimates 
range from Rs. 1,011 crores (by Dr. Wright) to Rs. 1,200 crores 
(Sir Datar Singh) and to Rs. 3,470 crores (by Srinivasan). 

Meat from livestock is a valuable source of protein; about 
0.9 per cent of the total cattle population is slaughtered for meat, 
and 36 and 32.5% of the goat and sheep population respectively. 
The annual production of meat from goat is about 0.15 million 
tons and that of mutton 0.11 million tons. Production of beef, 
buffalo flesh and pork amount to 0.12, 0.09 and 0.02 million 
tons respectively. The total annual production of meat from all 
species is estimated to be over 0.46 million tons valued at Rs. 1,000 
million. 

Cattle Breeds 

There are at present forty recognised breeds of cattle and 
buffaloes in our country. Certain breeds of cattle are known for 
their high milk production, while others for their high class powers. 
A third category of animals combine in themselves a moderate 
degree of efficiency for production of both milk and work. The 
farmer in India keeps cattle primarily for the purpose of draught 
for the plough or the cart, although in most parts of the world 
food and milk are the primary purposes for which they are 

kept. 

Some of the best varieties are mentioned here— 

(1) Some of f he best cows in India are Saltiwal in Punjab and 
Gir in Maharashtra. Red Sindhi whose habitat is in Sind (now 
in Pakistan) has been developed in Coorg (now iD Mysore) and 
at Government farms of Karnal, Hosur and Kolia. It is a milch 
breed and cows are one of the best and economical producers of 

milk. 

(2) The important breeds of bullocks are Hissar and Hansi 
found in Punjab and Nellore in Andhra Pradesh. Amrit Mahal is one 
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of the best draught breeds found chiefly in Mysore State. 
Bullocks of this breed are active and fast trotters. Ongola bullocks 
are powerful and suitable for any work. Home of this breed is 
Nellore and Guntur districts of Andhra Pradesh. Other breeds are 
Kanrej in Gujarat, and Kcngayam in Tamil Nadu. Where the 
treasury business is done by the State, Kherigarh in Uttar Pradesh, 
Dungi and Niniar in Maharashtra and Haryana and Punjab. The 
finest dual purpose as animals, i. e., best for draught as well as 
milk purposes are Kanrej and Gir. 


The best breeds of buffaloes are Murrah in Punjab. Jaffe. badi 
In Saurashtra and Mehasana, Surati and Pandharpuri in Maharash¬ 
tra. 

These nine breeds of cattle from all parts of India are of 
first rate importance— 

(1) Sindhi. This breed hails from Sind, but several pedigree 
herds of it had been established in India, particularly in Kathiawar 
on the west coast, it is a distinctive dairy animal. 

(?) Sahiwal. Though originally belonged to central undivided 
Punjab, it is available in Karnal, Uttar Pradesh and Madhya 
Pradesh. 


(3) Hariyana. The home of this breed is the area covered 
by the districts of Rohtak, Hissar, Gurgaon, part of Karnal and the 
Delhi State. This breed is also produced in more or less pure 
form in Jind, Nabha, Patiala, Jaipur, Jodhpur, Loharu, Ahvar, 
Bharatpur and in East Uttar Pradesh. 

(4) Murrah. The cows of this breed are good milkers and 
the bullocks are excellent for draught. It is available in Southern 
Punjab, Delhi and Northern Uttar Pradesh. 


(5) Gir. The home of this breed is Kathiawar, 
of this breed is available in Junagarh. 


Pure specimen 


(6) Kankrej. The home of this breed is the country to the 
of th . e R annof Kutch, extending from the south-west corner 
of the Tharparkar district in Sind to Dholka in Ahmedabad district 

ofIndian 8 clt5e. BanaS Saraswati rivers * li is one <> f heaviest 


* _ T^rparkar. Coming originally from the arid semi-tWr t 
to 5 md ’ breed is mostl y bred in India today 

(no^in RajSn P )° ° f Maharashto State as well as MarwS 

Andhra comprising^Ongole) 6 Guntur,'^arasaJra q 1 pet^parts*of^Sl 
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It is a significant fact that good cattle are generally found in 
day areas and inferior cattle in areas of heavy rainfall. The rainfall 
map of India more or less coincides with her cattle map. 

Thus Punjab, Rajasthan, Gujarat, Mysore and drier parts of 
Maharashtra and Tamil Nadu are homes of some of the best cattle 
in India, while non-descripts (animals possessing vety poor milking 
capacity) are found in areas of heavy rainfall, like Assam, Bengal, 
Orissa and Malabar Coast, (now in Kerala). 


Live-stock Development 

Live-stock development is stepped up through special schemes 
such as Key villages, Gosadan, Gaushala development Scheme. 


Key Village Scheme 

Key village scheme was introduced during the 1st Five Year 
Plan to increase milk production and raise the productivity 
copacity of cattle. The total number of key village blocks has risen 
from 490 to 510 by the end of 1970-71. Establishment of 2 more 
farms, one at Alamadhi for murrah buffaloes and the other at 
Koraput has been sanctioned. Many semen and marketing cells were 
established. 


Calf Rearing Scheme 

Under this scheme selected calves of 6 months age and above 
are purchased from the cattle breeders and distributed free of cost 
to the cattle breeders* co-operative organizations etc. During the 
period April 1968, January 1969, 1,150 calves were lifted from 
Haringhata and Aarey milk colonies. 


Gaushala Development Scheme 

There are a number of Gaushalas in the country and through 
this scheme it is proposed to make use of these Gaushalas as cattle 
breeders and milk producing centres. Total number of gaushalas 
taken up for development since the initiation of the 2nd Flan up 

to 1969 was 397. 


Gosadan Scheme 

This scheme aims at keeping uneconomic and un-productive 
cattle from areas where active cattle development work is in pro¬ 
gress to a place known as gosadan, usually established in remote 
forest area. *62 Gosadans were functioning in the country apart 
from 18 District Gosadans in U. P. 


Stray and Wild Cattle Catching Scheme. 


This scheme is under operation in 
Kashmir, and Delhi during 1962-63 up to 


U. P , Punjab, M. P., J. & 
Dec. 31, 1962 it is estimat- 
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ed that 19,371 cattle were rounded up. Of these 1,143 productive 
ones were distributed for breeding purposes and 5,007 unproductive 
ones sent to Dandakaranya Project for increasing milk production 
in the area. 

Fodder Development Scheme 

This scheme aims at the establishment of fodder and pasture 
demonstration plots in villages, distribution of fodder seeds and 
planting materials to the farmers, popularising sullage making, feed¬ 
ing of good breed cattle on balanced ration, improvement of 
pasture lands, livestock farms and opening of fodder demonstiation- 
cum-training contres. This programme is currently under operation 
in all States except Nagaland and Union territories. During 1964- 
65, 148 pasture demonstration plots were established nine farms 
taken up for pasture improvement and 11 for production of seeds. 

Hide Flaying, Curing and Carcass Utilization Scheme 

Bakshi-ka-Talab, Lucknow (developed with the assistance from 
the Netherlands Government and the F. A. O.) imparts training in 
hidenaying, tanning and footwear and leather utilization. 

Nomadic Cattle Breeders Scheme 

This scheme aims at rehabilitates the nomadic cattle breeders 
in the States of Andhra Pradesh, Rajasthan. U. P. and Gujarat. It 

is also proposed to provide better breed bulls and veterinary aids 
to breeders. 


The All India Key Village Scheme initiated during the First 
Plan aims at progressive improvement both in the milking and 
working capacity of India’s cattle population. The Scheme has 
been expanded in the Fourth Plan and new measures like the 

stablishment of central semen collection centres, inservice training 
centres and setting up of marketing cells in the Animal Husbandry 
Uepartment have been proposed for effective working under the 

Lrm«rl n M r°^ P,aD - A *um of Rs. 5-19 crores has also been 
c™. ♦ f ° r th L s P u fP° se - Tfa e various State Governments are on 

develonmpn/ 661 ^ 1 Ke ? yi ,Ia S e Blocks take up intensive cattle 
opment work and rural dairy extension programmes. 

in .J*** v,1 *age Scheme aims at progressive improvement both 
There and Wo , rklD g capacity of India’s cattle population. 

addhL^o * i 1 25 br l eds ° f . Cows a ? d ei S ht of Buffaloes, in 
well-definf»ri l ar *f C ° um Bcr of animals which do not conform to any 
methoHc u Ct °l chara c«enstics. It is possible that by proper 
ally become jy ed ! ng \ ani ? ia,s of the draught category can addition- 

cuUivmnr f°- d m,lk g,vers and ’ after all « * hat the average 
future in^ edS 1S a 2 0 °d dual-purpose animal. In ihc immediate 
mprove the milk supply in urban areas cattle colonies and 
EG—7 
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co-opertive milk unions have been established. Rural creamerie 
and milk-drying plants in surplus pockets of the country have a s 
been set up. 

At every key village attention is paid to the proper feeding of 
cattle, control of contagious diseases and marketing of the cattle 
themselves and their produce such as milk and nhec. Government 
provides these services free of charge at cultivator s door. 

Dairying 

Like Agriculture dairying is one of the major industncs in 
India as milk and milk products contribute not less than Rs. 6,zuu 
million to the national income. 

The dairy is still. unorganized At present there are 106 dairy 

plants comprising 61 liquid milk plants, 35 P 1 1970-71 the 

7 milk powder factories and 3 creameries. Doling 1 970 _*71 «« 
average daily output of milk of all plants was about 22 50 lakh 

litres. 

Thf* cpven milk products factories at Anand, Amritsar 
Mehsana? jfnd? MoradabU Vijayawada and Rajkot manufactured 
about 45 tons of milk powder including infant milk food per y 
as against 4) tons daily in the preceding year. 

Important Dairies 

De , M Milk Sck Z Start,, in^. I960 a, # RsJ 

million to the centre and • through 320 depots meeting a 

distributed 566 quintals of milk.da y tn £" g 3 ir ge f s milk from 

quintals daily. . 

Calcutta Milk /V^, Abou< ^.'“odony' anTover 481 
removed from the city to ■/ joned milk and flavoured 

quintals of milk are now handled da y, UN|CEF ExeC utive Board 
vitaminised milk are also supp - c j 40 00 o and $ 1,75,000 

has approved anadditionalassi stance ^ Powdtfr factory 

for Calcutta milk scheme, and j y z aland have agreed to 
respectively. The Governmen of Nf^abltshmen. of a mult,- 
extend assistance up to t l.ou.oou 
purpose dairy at Silignri. 

The following dairy schemes are in operation in the respective 

States— . nairv Kaira Co-operative Milk Union, 

0) ?uTagad h Mfl°k Scfie, Rajkot, Mehsana Milk Scheme, 

etc * 

(2) Delhi—Delhi Milk Supply Scheme. 
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(3) Kerala—Kodapannakunnu and Ollukara Dairy Farms 
Expansion, Calicut, Palghat and Trivandrum Milk 
Scheme. 

(4) Tamil Nadu—Madras Co-operative Milk Supply Union & 
Coimbatore etc. 

(5) Maharashtra—Bombay Milk Supply Scheme (Aarcy) ; 
Poona Milk Scheme; Nagpur Milk Scheme, Kolhapur & 
Nasik Milk Supply. 

(6) Mysore—Kudigc Milk Scheme; Bangalore Milk Scheme. 

(7) U. P.—Allahabad Co-operative Milk Supply Union, Agra, 
Aligarh etc. 

(8) West Bengal—Calcutta Milk Project, Haringhatta Milk 
Scheme. 

(9) Bihar—Barauni, Bhagalpur, Gaya and Patna Milk 
Supply. 

(10) Andhra Pradesh—Guntur and Kurnool Milk Supply. 
Sheep and Wool Development 

Another cattle wealth of India is sheep and goats. Their 
distribution is widely divergent mainly dependent upon the climatic 
conditions the number being smaller in heavy rainfall areas and 
greater in light rainfall areas. There are about 420 million sheep 
in the country some of which are mutton variety and some of the 
woolly type. The annual clip of wool is about 35 million kg. 
valued at about Rs. 9 crores. The wool which is one of the main 
products of the sheep breeding industry, holds eighth position 
amongst the agricultural commodities in the country’s export trade 
and earns 54 million rupees in foreign exchange. The sheep do 
not only provide wool, but also mutton, manure, pelts, hair, milk, 
butter and serve as pack animals to carry essential food grains 
from their owners, across the precipitous hills where other systems 
of transport would perhaps fail. 

. There are about 14 breeds of sheep in India, which can be 
divided into two distinct types, namely, woolly and hairy. The 
woolly types produce wool fibres of fine or coarse quality, while 
the other just produce hair and are reared for manurial purposes, 
and to provide mutton. 


The wool-producing states are the Punjab, Uttar Pradesh, 
fJS ha J; Th . c avera g e , production of wool per sheep in India is 
1.9 lb. There is a wool analysis Laboratory in Poona for the 
of 7 001 fibre and various other improvements. The annual 
fn tho^f 0f t K W0 ° ° f I ? dian sheep is very-poor when compared 
nfmnnS f r°- her The wool produced in India is also 

£Sc h f inf fi n0r qual *ty- As an exception, the Kashmir goats are 

f “r W00 '- There are some good Sheep in 

parts of India like the Bikaner rams which are of woolly type. 
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The Carpet Wool produced in India is classified in the 
World markets as East Indian type of wool and is sold under well- 
known names Joria and Bikaneri. The Bikaneri breed hailing from 
the desert of Bikaner is hardiest breed known in India. This breed 
is becoming a cosmopolitan breed of India and is being introduced 
in different states. The fact that India is one of the main producers 
of carpet wool, n:ed not give an erroneous impression that India 
produces only this wool This country also produces large quanti¬ 
ties of fine wool, specially in the hills of the Punjab, Uttar Pradesh 
and Kashmir. But this does not meet the requirements of our 
country, with the result, that we have to import about 9 million lb. 
of fine wo )1 every year. There are several types of hill-sheep along 
the Himalayan ranges which produce fine wool, such as Gure: 
Kanieh. Bhadasweb and Ramput Busher. The story of Indian hill 
sheep will remain incomplete without the mention of Pashmina goat 
coming from Ladakh, Kashmir. This goat produces the finest 
woo/ in the world, known as Pasham. We have also Tibetan sheep 
coming to Indian hills in summer. In the Himalayan regions and 
in the western portions of the Deccan plateau, breeding the imported 
Merino with the local sheep, has shown great promise. Arrange¬ 
ments are made for importing exotic fine woolled sheep from other 
countries. A wool grading and marketing centre has started 
functioning at Bikaner besides the centres at Jaipur and Jodhpur. 

Goats 

Goats form an integral part of the Indian agricultural economy. 
The goat is the principal source of meat supply; it also provides 
manure, skin, hair (Mohair) and milk. There are about 645 lakh 
goats in India, which is a fourth of the world’s goat population. 
About a fifth of this is used for milk production. Annually about 
17 million goats are in demand for human--consumption. About 
21.3 million pieces of goat skins and hides valued at Rs. 75 million 
are produced in India, of which skins worth about 57 2 million 
rupees are exported. 

The important breeds of Indian goats fall under four broad 
groups (1) Himalayan goats are found in the hills of Kashmir, 
Punjab and U. P. (2) There is also th a Pashmina goat ol Kashnnr 
which produces an undercoat of very fine variety of hair which goes 
into the manufacture of Shawls. (3) The plain goats comprise 
some of the best mutton and milch animals. Some of the better 
known breeds are Marwari, Konor and Jcmnapari. (4) Deccan 
plateau goats yield small quantities of milk and are mostly reared 
for mutton. 

Rajasthan has the largest goat population followed by Bihar, 
U. P. Maharashtra and Gujarat. 

Piggery Development 

Piegery development has played an important role in solving 
the food problem of vaiious thickly populated countries including 
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China. Pigs are efficient convertors of meal and food refuse into 
meat. They are prolific breeders and can give reasonably btg re¬ 
turns. The pork flesh provides at a low cost a very rich source ot 
animal protein for human consumption. 

There are 4 9 million pigs in India contributing 325 million i lb. 
of pork and 9.48 million lb. of bristle annually valued at Rs. 243.75 
and Rs. 5.71 million, respectively. Out of an annual meat produc¬ 
tion of 1,016 million lb., 325 million lb. alone comes from the pig 
meat which comes next to goat and sheep meat. 

Taking into account the importance of pigs as very economical 
meat-producers, a comprehensive scheme, for the development of 
pigs and pork industry was included in the latter half of the 
Second Five Year Plan period. At present there are 7 bacon 
factories, 52 pig breeding farms and 140 piggery development blocks 
in various states of India. During the Fourth Plan, 10 existing 
piggery farms will be expanded and 25 new piggery development 
blocks will be set up. 

Poultry Development 

The Poultry industry in India has been so far a village or 
cottage Industry with no support from comm.rcial hatcheries, feed 
industry or organized or supervised marketing of poultry products- 
New factors contributing to the development of poultry industry in 
this country are: 

“The demand for poultry and eggs is increasing enormously due 
to general improvement in the economic level of the people and 
greater appreciation of- nutrition in general and food value of 
poultry products in paVticulir, as eggs and poultry meat are one of 
the richest sources of animal protein.” 

“Prices of poultry and poultry products are attractive for the 
producers.” 


“Production of other meat (mutton) is not keeping pace with 
the rising demand. It is poultry, which can be produced on a large 
scale in a relatively much shorter time and at comparatively less 
cost, that will try to meet the ever increasing demand of meat.” 


In order to give incentive to commercial poultry farmers the 
government has established 97 intensive poultry development 
blocks and 60 feed manufacturing units. At Gurgaon (Haryana) a 

ba f. ^ tarte ^ supplying high quality breeding 
fu* ^°n ei8n collaboration. The regional poultry farms at 

DeHu, Bombay Bangalore, Bhubaneswar and Kamlahi have resulted in 
the production of genetically superior stock. These farms wer> 
expected to produce 25.74 lakh eggs and 5.50 lakh day old chicks 

*2?s«vt.?iiI l i bU - e 9 ,oS, la Jf breedin 8 stock to the states and private 
individuals during 1971-72. Under the Applied Programme Nutrition 
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507 blocks were set up for production of eggs and chicks in India. 
Two poultry dressing plants at Poona and Chandigarh with a 
daily capacity of 8< 00 and 4000 birds respectively have been 
started production. 


QUESTIONS 

1. Analyse the conditions favouring the large number of cattle 
in India. 

2. Write an essay on the cattle problem of India. 

3. Describe the importance of cattle in National Economy of 

India. 

4. Discuss fully the present position and future possibilities of 
developing the dairy industry in India. To what extent would this 
development help to solve the food problem of the country? 


FISHERIES 
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India, with a coastline of 9016-0 kilometres, into which 

numerous laige perennial rivers discharge thetr silt-laden waters, 
innumerable gulfs, creeks, bays and oceanic lsl ands has a flshable 
area of about 283800 square kms. Similarly, the extensive bacK 
waters, estuaries, lagoons and swamps, numerous rivers, s e 
and channels and a vary large number of perennial and semi- 
perennial lakes, beels, reservoirs, tanks, ponds and other stretches 
of water, a large proportion of which is culturable, are a rich 
potential of inland fisheries. So far as sea area is concerned only 
a small portion is at present worked. This, it is stated, is because 
the methods used by Indian fishermen are not modern, most oi 
them using country boats like catamarans and small nets which 
are not adequate for fishing in deep seas. The chief souices of 
supply of fish are the coastal margins of the sea, river estuaries 
and backwaters for marine and estuarine fish and rivers, canals, 
tanks inundated tracts, etc., for fresh water fish. 


(1) Inland Fisheries constitute fresh fish from rivers, canals, 
tanks, ponds, irrigation channels, inundated tracts etc. They arc 
the mainstay of inland fisheries of India. The extensive areas of 
Ganges system, Brahmaputra, Mahanidi, Narmada, Godavari 
Krishna and Cauvery are the main areas for inland fisheries. In 
the class of fish West Bengal leads the rest of India. The three 
states, namely, West Bengal, Bihar and Assam account for 72 per 
cent of total fresh water fish in India. 


Inland fishes are grouped under cat-fishes , Mullets , Carps , 
Prawns, Murrels, feather backs. Eels, Herrings and anchovies. Though 
several kinds of edible fish are obtained from fresh water sources, 
only a fraction of the inland water area is devoted to planned 
pisciculture. 

Regarding fresh water fishes, carps form the most highly 
esteemed variety, constituting about 34 p. c. such as Rohu, Cot la , 
Mrigal and Calbaus which are well known throughout India. 
Other important varieties are cal fish, wallgo , bargarious , clarius , 
silundia, and macrones belonging to this class. Trout has been 
introduced into the hill streams in Kashmir, Kumaon and Nilgiri 
Hills. 


Efforts are made to import quick growing varieties of baby 
fish in the state such as catla (Catla Catla), Rohu (Ubeo rohita) 
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and mrigal a (Cirrhina mrigala) from West Bengal, for their release 
in perennial waters in the State in large numbers every year. 
Large irrigation reservoirs also are being stocked with these varie¬ 
ties so that they may thrive and breed these in course of time. In 
1960-61, 62,17,750 carp fix imported from West Bengal were released 
'n different sheets of water. 

(2) Estuarine and Biui water l ulling. Chilka lake in Orissa, 
backwaters in Madras. Cochin and Travancore, deltaic areas of 
Sundarbans and Mahanadi are the principal sources of estuarine 
and backwater fish. The estuaries of Mahanadi and the Ganga 
stretching from Puri to Hooghly are extensive fishing grounds 
containing Hilsan , pon frets, prawns, cat la, cat fish, rohu, etc. 

(3) Sea Fishing. Sea fishing is mainly carried on in small 
craft having a displacement of under five tons in coastal water 
from five to seven kilometres from the shore and within a depth 
of 10 fathoms. With the exception of a few offshore fishing boats 
operating in certain localities, very few fishermen make voyages 
which could entail staying in the i pen sea longer than 12 hours at 
a time. There is, a' present, practically no night fishing. This is 
largely because the equipment used for sea fishing consists mostly 
of boats, canoes catamarans anJ of small nets and tackles which 
are not a type which can stand the rigours and requirements of 
offshore or deep-sea fishing. These fishing reople. poor as they 
are, have acute problem of procuring nets, timber for boats, sailing 
cloth, fish hooks anJ coal tar. etc. So the mechanisation of fishing 
operation has become an absolute necessity. There are at present 
6,800 mechanised boats. 

The principal sea fish around the coasts of India arc herrings, 
the mackerel, prawns, Jew fish, cat fish, mullets, pomfrets and Indian 
Salmon • Macketel accounts for over one-third of the total catch. 
Herrmgs account for over 15 per cent of total catch. Prawn; account 
for 9 per cent of the total catch. 

At present sea fishing is carried on within 10 fathoms in the 
sea. and is confined to the coastal waters from the shore of Gujarat, 
Canara, Malabar Coast, Gulf of Manar, Madras Coast and Coro- 
tnandal coast. 

Chief Fishing States 

Andhra Pradesh with a coast line of 960 kilometres in the 
Bay of Bengal and with 319600 hectares in Inland waters is very 
rich in its fishery resources. I he fish production of the state is 
estimated at 158.000 metric tons of marine fish and 84,500 metric 
tons of inland fish annually. 

There are 13 fish farms at Ippur. Mopad. Sunkesula, Patha, 
Cuddapah, Hussain-Sagar, Rajendra Nagar, Dindi, Manair Koil- 
saear, Nizamabad, Shanigram, Wyra and Warangal. 
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Kerala State , the smallest maritime state in India with just 
over 590 kilometres of sea coast, contributes to a little o'er 25 
per cent of the total scafish landed in India. Oil Scrdhte (Sardinella 
longiceps) and the Chub mackerel (Rastrelliger Canagurta), the 
two most important shoaling fishes of the west coast contribute 
to the major fishery of the coast, the third important constituent 
being prawns. 

The estimated landing of all fish in the State is about 225, 
717-4 m. tons of which 7932 m. tons are contributed by inland 
water fishes the rest being sea fishes. This ouantity is valued at 
about Rs. 6,77,43,393. 70 p. c. of the population in Kerala is 
fish eaters. 


Gujarat has a coast line of over 1649 kilometres extending 
from Lakhpat in the north to Umbergaon in the south. It has a 
total fishable area of 120,000 sq. kms. including the Gulf of Kutch 
and Gulf of Cambay. 

Maharashtra. Maharashtra State has a sea board of more than 
720 kilometres extending from Reddi (District Ratangiri) in the 

Z n! (E l ,stnc * Tbana > in the north - The inland fisheries 
“ d Bhandara District in the East, a crowflight distance of 
over 800 kilometres. The most important varieties of s.a fish 

PomfreA OI » S % c . oas } Uac ' Saratoga (white Pomfret) ; Halwa (Black 

Salmon? •’ v h ° ^ sh) ’ J S,aM < Threadfin ) »’ Rdavas (Indian 

, eu (Tuna) ; Surmai (Seer fish) ; Boi (Mullet) • 

Mushi (Sharks) ; Warn (Eels) etc. ' V^iuuei; , 

onn * Ca i C ^ from mar,ne resources was es'imated at 226 

. °nnes ^ and that from Inland resources was estimated at 13 250 
tonnes during the year 1968-69. u, " u 

Arabi^' haS 3 \° coast line on the 

villages, the’most important oftawJg KarwaV AnToT Kumta 
Honnawar, Ma pe, Udiyawar etc Tho b K i ’ • umta ’ 

Ssr s' 

ing ?h ngal is ° ne of the important fish- 

along the coastline • Eel Cat var *f l ^ es of* fish caught 

Skate etc. * Ee1, Cal fish > Phasa > Hilsa, Bhola, Prawn, 

and thckpradu^^fone wheme'forTrodu t ge,atin f » | ,ue * fishmeal, 
fish-meal, processed fish and utilizationof «til 0n £ f , shark ,iver oil, 
operate 1 at Contai coast. * f ther fish ^-products is 

km. SpjSfZJk'Z? “conKnen 0 tal 9 I^r km r S 'n Wi,h 234 -°° 

km. and about 780912 hectares of f ° f about 7 ’ 80 * 00 sq. 

Fisheries Training centres atT iitLrinis* waters * Tliere are six 
Mandapam, Colachel and Madras ’ Na S a P a «anam, Cuddalore, 



106 


E( onontic Geography of India 


Orissa. Orissa is also one of the most important fishing states 
in India. There are many inland estuarine and marine nsmng 
centres. The important varieties of sea fish caught along th 
coastline : Pomfret, Catfish, Sharks, Rays, Skates, Mackerel, 

Silverbellies etc. 

Varieties of fishes. More than 18 distinct species of fish arc 
known to exist in the seas around the country and inland waters 
but the varieties that are caught in appreciable quantities are 
limited in number. Pisciculture experts classify th e ccmmercially 
important varieties of sea fish into 15 groups and freshwater hsh 

into eight. 

The sea fish groups include Elasmobranchs, Silver* 

bar-fish Herrines and anchovies, mackerels and Perches, bn 
bdlies V.at "fi " Indian S .Imon which is ^ted tc> be not a rue 
Salmon, jew fish, crustaceans and minor Tab,e 

shows the production of marine fisheries in Indian Union. 

Table 14 

The total landing of marine fish by Sta.e 

(In Tonnes) 


Slate 


1969-70 

70-71 

22,299 

31,425 

77,526 

71,976 

151,876 

149,114 


396,733 

75,597 

114,833 

168,720 

180,070 

82,248 

89,077 

27,555 

28,000 

412 

400 

1,193 

1200 


Bengal and Orissa 
Andhra Pradesh 
Tamil Nadu 
Kerala 
Mysore 
Maharashtra 

Gujarat 
Goa 

Andaman (South) 

Minicoy & Laccadive Islands __-__- 

-V *" 8 mo»t*f?wrsi FEE 

Hm b0% fish with bis Stomach runndog 

an edge. It occurs freely both in the norm in len gtb. 

Indian rivers. Murrel varies o - p ar ils has 14 species 

Batchwa is small but ox^Hent ]ndja olivc Carp is 

and they are widely d >stnb'□ t in the fresh water all 
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and canning are necessary processes for securing a reasonable price 
fur the catches. A beginning has already been made in the second 
Plan Freezing facilities for prawns have come in Cochin, Manga¬ 
lore and Bombay. During the third Plan period 72 Cold storage 
plants were constructed in different states to facilitate movement of 
fi;h in good condition to consuming centres. In addition, freezing 
and canning units are expected to be established in Coastal districts 
of Western India, specially in Kerala, Mysore and Gujarat. 

Another important item for the improvement of fish produc¬ 
tion in India is the refrigeration without which this problem cannot 
be solved. At present, though large quantities of fish are being 
caught, but for want of refrigeration facilities and transport, only 
a small portion of the catch can be used in fresh condition. So 
for the better supply of fishes, two things are absolutely necessary 
(1) quick transport of fresh fish from large assembly centres to 
some of the towns in fast motor vans, (2) provision of refrigerated 
rail transport. For the freezing and cold storage, erection of cold 
storage plants are the ideal solution for the proper preservation of 
fish and also erection of as many ice factories as possible, so that 
adequate quantities of ice may be available at all important fishing 
and consuming centres. 

Fishing Industry. India produces about 0 89 million tons of 
marine fish out of the total fish production of 1*3 million tons, 
which is only a quarter of the country’s requirements, estimated at 
about 4 million tons annually. The average catch is about 2500 
lb. per man per year. Production is shown in table 15 below. 
About two-thirds of the catch arc marine fishes. 

Table 15 

Production of fishes (in ’000 formes) 


Year 


Marine 


Inland 


Total 


1969- 70 

1970- 71 

1971- 72 


824 

1030 

1120 


507 

600 

599 


1331 

1630 

1719 


million 1 industry in India offers employment to about a 
“wards national ™ Rs - 60 — 

is bein^^ aC,iC ?! ,y fish * cannin g industry in India but curing 

• u an ° US , Ways * In India Ash is preserved by 
rvaS fnch • Wlth °- Ut SH,t and by thc use of antiseptic prese- 
desicSion bv etc. The main process is the 

u by d i yifish ,n the sun. It is also done by salt 

The iufed fiThf, °S *i ^5 ite , d scale in Madras and Bombay.' 
cured fish has developed lucrative export trade with Ceylon 
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and other countries. Fiih curing yards have been established 
along the coast of India. In order to develop fish industry in 
India on an extensive scale refrigeration system has become absol¬ 
utely necessary. Cold storage facilities are being developed in 
every part of the Country. 

Fisheries in India, though very under-developed, contribute 
annually about 60 crores to the national income. Rich in proteins 
vitamins and mineral salts, fish is a valuable protective food. It 
forms an important constituent of the diet over considerable areas. 

Besides articles of food, fish yields several by-products, such as 
fish oil, fish-meal, fish manure, fish maws and shark fins. The most 

important is fish oil, such as sardine oil and sha i.^; h ^ r f ' v . h, f ch 
are now produced on commercial basis in India. The oil is used tor 
the manufacture of paints, soft-soaps for softening ^ides for temper¬ 
ing S teel batching jute and after hydrogenation for the P r £P a ptions 
ofedible fats Fish liver oil produces Vitamins A and B ind.sp- 

e°n^fof S wa^g diseases ? It is b-, ^ 

Governments of Maharashtra Madras and Tra * a ™° re h 
Government shark liver oil factory is situated h^nitak and for’ 

Pou rrg 

livestock. Fish refuse is being dried us fish methods of 

is also an important supplementary tirude Th h dry 

curing fish in India are sun-drying ;and J. ds , 6 . 2 | lakh 

or wet process. The production offishduring ^ duclion of 

tonnes as against 13.20 lakh tonnes following table 16 

fish during 1970 was 17.91 lakh tonne. j 9 6 8 -69 to 70-71. 

shows the production and disposal of fish trom 

Table 16 

Production ami Disposal of fish (in thousand tonnes ) 

Disposal 



Total 
catch and 
landings^ 

Fresh 

Marketing 

I Cured 

Redution 

year ( 

Sundriedj Salted 

II 

1968-69 

1526 

10,55 

18,5 

110 

79 

1 969-70 

1605 

10,89 

229 

116 

71 

1970-71 

1719 

10,89 

305 
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Exports 

India’s export trade in fish has been growing at a pace which 
has exceeded even the optimistic expectations. 

During 1970 1971 and 1972 India exported fish and fish 
products valued at Rs 349 9 million, Rs. 343 million and Rs. 350 
million respectively. This phenomenal increase was mainly due to 
frozen Prawns and lobsters which became important export items 

since the early 1950s. 

Rate of Consumption. At the present level of production the 
availability of fish for the country as a whole works out at 3.4 lb. 
per annum per capita as against 16 lb. in Ceylon, 70 lb. in Burma, 
90 lb. in Japan, and 40 lb. in U.S.A. A considerable section of the 
population of India does not, however, eat fish. Allowing for this, 
ihe average per capita consumption is estimated at 4 9 lb. The per 
capita consumption of fish vaiies considerably from state to state. 
The following table 17 shows the per capita consumption in various 
states of India. 

Table 17 

Per Capita Consimtpiion of fish in Indian States 


Kerala 

21.00 lbs. 

Madras 

12.70 lbs. 

Bengal 

6.73 lbs. 

Assam 

3.40 lbs. 

Bihar 

2.00 lbs. 

Punjab 

0.09 lbs. 


Consumption is lowest in the Punjab (0.09 lbs.). The require¬ 
ments of a balanced diet are estimated at 1*3 ounces, per day per 
adult, i.e., 30 lbs. per capita per annum of fish and/or meat. The 
availability of meat is poorer still. 

In the FAO surveys India has been included in the category of 
low fish-consuming countries whose average per capita consump¬ 
tion falls below five kilograms. India’s neighbour, Burma, is 
among the fish consuming countries with an average of 20 kilogr¬ 
ams per capita. 

Approximately 92 p.c. of the total production in India is used 
for edible purposes and eight per cent for the manufacture of 
industrial and other products. 

Mechanized Fishing . Experiments in mechanization of fishing 
are being conducted since 1948 with the help and assistance receiv¬ 
ed from Norway, U. S. A. and F. A. O. The F. A. O., T. C. M. 
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and lndo-Norwegian Foundation continued to give valuable technic¬ 
al assistance. Many harbour specialists continued work in conne¬ 
ction with the development of fishing harbours in the States of 
Maharashtra, Kerala, Madras, Mysore, and Bengal under the 
Expanded Technical Assistance Programme of F. A. O. Many 
fisheries engineers worked on the Madras, Kerala, Gujrat and 
Maharashtra Coasts, on the introduction of new types of fishing 
gear, use of mechanized aids and the training of fishermen in their 
use.’ At present there are about 10 thousand mechanised fishing 
boats operating in India. With a view to augmenting exploratory 
fishing and fishing in distant waters it is proposed 10 acquire 2 large 
vessels of 35 m. leneth and to construct 40 shrimp trawlers of 19 
metre length. Besides, three large fishing vessels have been received 
from Norway under the lndo-Norwegian project. Contracts have 
been entered into for the import of 1,137 marine diesel engines ; 
in addition 710 indigenous engines are expected to be made avail¬ 


able. 

To train persons in fishing trade and development the govern¬ 
ment has established Central Inland Fisheries Research Institute at 
Barrackpore. For sea fishing there is another centre at Mandapam 
Camp known as Central Marine Fisheries Research Institute be¬ 
sides there are other stations which conduct exploratory surveys for 
chartinc new fishing grounds. These are at Bombay, Cochin 
Tuticorin, Visakhapaitam and Mangalore. To evolve efficient 
mechanical devices two new stations have been set up at Cochin 
and Ernakulam. The Central Institute of f isheries Education a 
Bombay imparts training in advanced fishing technology. Apart 
from that 10 new extension units and 14 fisheries are working at 
various places The state fisheries department and field staff of 
Community Development arc also laying greater emphasis on trained 

£“ —8 vta Sssfir 

The main objective of fishery programme in the 4th Plan is ,ncr 

availabl^to*'the SSL por export -rad, 

11 

cold storages have been «>“P^ IONS 

, h . is s»ks s* auewa 

trade ?. Give a concise account of the various types *•*«*»* 

o n n d cd ac^un^fUte teV“ C Va“ should've" htken to preserve the 
fishing grounds. 
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3. Discuss fully the present position and the future possib¬ 
ilities of developing the fishing industry in India. To what extent 
would the development help in solving the food problem of the 

country ? (^8™. I954 > 

4. Discuss fully the fishery resources of the Indian Republic 
and their exploitation, laying emphasis on future development. 

(Apia. 1956) 



IRRIGATION 


The greatest development in the history of mankind was the 
discovery of agriculture and then came irrigation. Irrigation has 
been practised from very ancient times in our country. Mention ol 
irrigation works is made in the Vedas, Puranas and other epics. 

Agriculture being ihe main occupation ol about 74 p. c. of 
the population of the country, irrigation assumes paramount 
importance lest the vagaries of nature and unceitain rainlall lead 
to ruining of crops resulting in famine conditions. Irrigation serves 
a dual puipose in our agricultural economy-firstly, they provide 
protection to crops against destruction and damage by failure o 
rain and secondly, they increase the yield of crops even in normal 

years. 

In our country, whose economy is predominantly agriculture, 
the need of artificial watering of crops has always been felt, because 
the rainfall it gets is neither evenly distributed, nor is it regular 
certain. 

Irritation is one of the methods whereby Indian agriculture is 
assured of stability. There are two features in Indian rainfall which 
make irrigation necessary. These are : 

('i) Uncertainty of rainfall. Distribution both in time and 

place The outstanding feature of the rainfall in India is its 

unequal distribution during the year and its va " at,0 " f ^°“ 
tn vear in respect of quantity, incidence and duration. The average 

? 2 n cms f the 'desert'?n* the~north-west! increasing graduall^ acro°ss 

the plains of northern India from‘ $ ra S is 0 fThe 

is: 

west coast, the mean annua . d to lhe south-west monsoon and 

rainfall is beavierfrom October to Decembe . 

, to montr 
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rainfall shows considerable variations from year to year. It is 
not uncommon in many places for rainfall in a year to be less 
than half the normal. 

(cl Variability and irregularity in distribution through the year , 
/.c., the concentration of practically the whole of the rain in a 
few months, leavina the rest of the year dry. Most of it, however 
occurs during the four months of June-September, when many 
rivers are often in spate. On the other hand, about 30 per cent 

of the area gets less than 76 eras, rainfall a year, necessitating 
irrigation measures. ° 

Rainfall in the country is, as already mentioned, unequal and 
in many areas uncertain. The distribution is as follows— 


Table 18 

Range 

(in crore hectares) 

Percentage 

Area between 0-76 cms. 9.5 

Area between 76-126 cms. 13 6 

Area between 127-189 cms. 58.1 

189 cms. and above 3.4 

29.6 

42.0 

17.8 

106 

Total 

80.63 

100.0 


throuJhmf b 1 ing 5Uitable for ,he growth Of crops 

supply is a great hindrance'and^’ispartly^“‘by" ir^oT" 

whole ‘world** Roughly^ ZlTnlltZ ^ 

the‘world 0 arc found tre’ AlHhisYs bL conal 

India with certain advantages tha* are b haS endoWcd 

other parts of the world on such a large scLle “* ^ in 

for irrigation. 0 ItVonly ’a fraction^of K Cr en,ire demand 

area that gets irrigation y Only about nni fift^ 5 er l otaI cu,tivated 
ated area in India is being irrigated. fifth of ^ total cultiv- 

^Jd.^Th^net aJea under" ir^gation^n i'S&a 9 - 1 ** cent « 
and 1967-68 was 26.691 and 27 514 SL u Ind,a dunn g 1965-66 
area 31.171 and 32.693 million ^ 0n . hectares and the gross 

sown in 1965-66 and,967^8 w h ' cta , r £ respectively. Net area 
hectares respectively. The irrigated * ^ 5 i ^ nd *37.03 million 
22.4 million hectares in 1948 to 8 75 t has . gone U P from 

The poverty of tb* , ^ hectares m 1970 - ?1 - 

over certain parts in India^ob^ml^th ° f irri g a,ional facilities 
EG—8 obviously the reasons for this small 
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proportion of irrigated area. Most of the irrigated area in India 
(about 60%) lies in the Indo-Gangetic valley where facilities for 
irrigation are the greatest. Owing to the fertility of the soil and the 
cultivation of certain important crops like sugarcane here, it pays 
to irrigate in this valley. 

Need of Irrigation 

Irrigation is needed in India: 

(i) for the whole country to grow Winter or ‘Rabi’ crops 
during the long dry season, characteristic of monsoon 

climates ; 

(ii) for those arid regions in which the normal rainfall is 
too meagre to allow agriculture without being regularly 
supplemented by artificial irrigation ; the entire agricul¬ 
ture of such regions depends on irrigation, as in some 
parts of Rajasthan and the Punjab ; 

(iii) for those areas in which the rainfall is insufficient and 
uncertain. 

It is only in certain areas like Bengal Assam, and the Sub¬ 
montane Tarai regions, where the moisture supply is always abundant 
that irrigation is not needed. 


Geographical advantages 

The geographical advantages for irrigation in India are 

(a) L ^the perennial rivers of the north, with the sources in the 

perpetual snows of the Himalayas ; 

(by the gradual slope of the plains, so that the canals taken 
out from the upper courses of the rivers easily irrigate the land 

in their lower valley ; ,, 

(c) the absence of rocky ground in the plains facilitates easy 

cutting of canals ; . . 

(d) the fertile soil which gives the greatest return to irng- 

ation ; and . 

(e) clay-beds deep in the sub-soil, which act as reservoirs 

for the rain water which sinks through the porous alluvium of 
plains and which is later tapped by wells. 

The table 19 shows the total land irrigated by various sources 

during the year 1970-71. 


Sources of irrigation 

The most important sources of irrigation in India arc 

(i) Canals ; 

(ii) Wells ; and 

(iii) Tanks. 
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The canals are the most important sources of irrigation because 
of their cheapness and the ease and certainty of supply. 

Table 19 


Net Irrigated Area in thousand hectares, 1970-71 


States 

CaDals 

Tanks 

Wells 

Other 

Sources 

Andhra 

1317 

1000 

431 

108 

Assam 

256 

N.A. 

N.A. 

248 

Bengal 

631 

328 

N.A. 

184 

Bihar 

2274 

170 

83 

895 

Gujrat 

1373 

20 

668 

36 

J. & K. 

12 

N.A. 

N.A. 

6 

Kerala 

2350 

6 

N.A. 

121 

Madhya Pradesh 

673 

118 

343 

52 

Maharashtra 

900 

213 

683 

86 

Mysore 

500 

325 

163 

126 

Orissa 

715 

495 

38 

219 

Punjab 

2640 

8 

919 

80 

Rajasthan 

1406 

203 

1017 

40 

Tamil Nadu 

861 

1005 

654 

41 

U. P. 

1550 

391 

2000 

279 

Himachal Pradesh 

N.A. 

N.A. 

N.A. 

39 

Manipur 

N.A. 

N.A. 

N.A. 

68 

Tripura 

N.A. 

N.A. 

N.A. 

18 

Nagaland 

N.A. 

N.A. 

N.A. 

12 

Pondicherry 

11 

6 

8 

25 

Goa, Daman & Diu 

N.A. 

N.A. 

N.A. 

$ 

Andaman & Nicobar 

N.A. 

N.A. 

N.A 

N.A 

Laccadive & Amindivi 
Delhi 

Haryana 

Is N.A. 

14 

448 

N.A. 

2 

N.A. 

N.A. 

16 

N.A. 

NA. 

34 

N.A. 


NA.=Not available. 
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The total capacity of India’s canals is over 220,000 cusecs, 
and the canals are over 106000 kms. in length. 

Out of about 28,441 thousand hectares, the total area irrigat- 
ted in India, about 10.S60 thousand hectares are irrigated by canals 
(Government and private both). 

CANAL IRRIGATION 

The canals in India are of two classes :— 

(a) Inundation canals ; and 

( b ) Perennial canals. 

(a) Inundation Cone Is are taken out from rivers without buil¬ 
ding any kind of weir at their head to regulate the flow of the 
river and the canal. Whenever the river is in flood, water passes 



Fig. 30. Important sources of irrigation in India 
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into these canals. As soon as floods subside rivers fall below the 
level of the canal heads and these canals dry up. The greatest 
defect of these canals is that their water supply is very uncertain. 
They provide irrigation mostly during the rainy season when alone 
the rivers are mostly in flood. During the dry period when 
irrigation is needed most, these canals are useless. The larger 
number of inundation canals is in the Punjab. They have been 
taken out mostly from the Sutlej river, which has high floods dur¬ 
ing the rains. Owing to the uncertainty of water supply, most of 
the inundation canals are being converted into perennial canals 
with the help of the development of the large irrigation schemes. 

The real importance of irrigation in India is that of the 
perennial canals, about 8000 kilometres including the mileage of 
the distribution. This length is so great that it completely encircles 
the earth at the Equator twice. Such stupendous irrigation works 
have never been known in the history of the world before. And 
yet, they are not enough for the needs of our agriculture. 

(h) The Perennial canals iirigate only about one-tenth of the 
total cultivated area of India. The largest mileage as well as the 
largest acreage irrigated is in U. P. where about one-third of the 
total cultivated area is irrigated by canals. 


IRRIGATION IN HARYANA 

The irrigation in Haryana is done by various sources. Accord- 
tng to the recent available data 10,08,000 hectares of land is irrig¬ 
ated by Government canals, 2000 by tanks, 209 by wells and 200 
hectares were irrigated by other sources Most of the irrigation in 

system? * d ° ne by WeSt Jamuna cana, » A S ra and Bhakra canal 

0) The Western Jamuna Canal. The Western Jamuna Canal 
°.” at ,, a ^stance of about 288 kilometres from Agra, and irri- 

n^na th # C d . ,str,cts . of . A mbala, Hissar, Karnal etc., of Haryana. 
Uwmg to inattention it is ceased to function after sometime, but 

,ater Its r “toration was ordered by Akbar so that it 
to his Hansi and Hissar branches. Later, 
eardS? branc ^L° f the canal (the Delhi branch) to his 

$29 kilom(*tr^° U i ntamS *K Thc , tot . a len &t h including channels exceeds 
Patina aTn ?? channelsin the districts of Rohtak, Hissar, 

rati ala and Jmd and irrigates 264,887 hectares of land. 

gross^area^ofn® hakra canal system commands a 

lommand^d ar£is ° f T which the cultivable 

Fatehabad w„ a S x T 3 J. ,akh hectares. Its main branches are 

14-45takh’h^r^f’in^ h 1 “ a * „ Pl ' lhala and Tohana. An area of 

a« irri^ed b“ Ws can a L ya “ a ’ Rajas,han and somc P»«s of Punjab 

irrigates 2fr4lfkh < W , ‘ The f main cana l is 64 kilometres long. It 

irrig g affonin 4 H a a^na e< i?a s S foL^fl Dis,riCtWise distribatioa 
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Fig. 31. Canals in Haryana 

Karnal 26,97,20 hectares, Hissar 72,95,60 and 
Ambala 3,96,00 hectares. 

Nagal Canal in Punjab irrigates about 50,25,60 hectares of 
land in Jullundar, Ferozepur and Ludhiana. 


Irrigation in Punjab 

There is no part of India which is so favourably situated as 
reeards its rivers, or so unfavourably as regards its rainfall as 
Punjab The problem of irrigation in the Punjab was different from 
tffin other States of India. In all other irrigation schemes the 
main obiect had been the improvement of existing agriculture. In 
the'Punjab? sol ves had to be colonized, simultaneously wt.h 

the introduction of irrigation. 



Irrigation 


119 


The canals that are wholly in the Punjab are the Bari Doab 
canals, the Sutlej valley canals on the left bank of the same river, 
and the Sirhind canals starting from Rupar. 

By far the greater portion of it has less than 62 cms. of 
rainfall per year. Even this amount is often liable to failure until 
the introduction of irrigation, therefore, a large area was a waste. 
The only exception were the river banks where agriculture was 
possible to some extent by means of inundation canals and wells. 

(1) The Upper Bari Doab Canal. It was completed in 1879 
and takes water from Ravi at Madhopur. Its main branches are 
Lahore, and Kasur (now in Pakistan) and Sonkh in India irrigates 
3,35,710 hectares of land in Amritsar and Gurdaspur. 

(2) Sirhind Canal. This canal was completed in 1884. It 
takes water from the Sutlej river at Rupar. Its main branches 
are Bhatinda branch, Abohar branch and Kotla branches. The 
total length of the canal is 6,000 kilometres and irrigates 6,000 
hectares of land in the Punjab State. 

(3) The Triple Canals system in the Punjab is one of the 
largest in India. Its main object is the irrigation of tract of the 
Punjab lying between the Ravi and the Satlej rivers, bounded on 
the south by the dry bed of the Beas, known as the lower Bari 
Doab. This system transfers the waters from the Jhelum, where 
they were much greater than could be utilised in the water-shed 
between the .'helum and the Chenab, for irrigating the water-shed 
between the Chenab and the Ravi and the LowerBari Doab. 

The transfer was effected by constructing a regulator at 
Mangla on the Jhelum. From Mangla the upper Jhelum Canal 
carries the Jhelum into Chenab, discharging it into the latter above 
the head works of the Lower Chenab Canal at Khanki. The Lower 
Chenab Canal is thus fed with the Jhelum water, and the water of 
the Chenab so freed is taken from a new head-work situated at 
Merala, 57-6 kilometres above Khanki. into the Upper Chenab 
Canal. This canal runs south-wards to the Ravi, which is crossed 
on the level at Balloki. Below Balloki it is known 8 s the Lower 
Ban Doab Canal. 


r * vers * Chenab and Ravi are thus inter- 

chenab CiJ], ““ Upper Jhelum Canal and U PP« 


c 1 ?® Chief re * son f °r this scheme of canals was to conserve 

Uie Sutlej water for the further developmem a”d exte ns “on of 

waffles “the “dfree S t tde ' he "Tv Th <= Su,le j Valley Scheme 
The Triole &nal ^ m l ° f ! he grcat Triple Canal system. 

Sehnfunder cuWvaTion^ 5 r ° U8ht * f “ rther huge « ,ent ° f 



120 


Economic Geography of India 


There are, on either bank of the Sutlej, long series of inund¬ 
ation canals, which draw their supplies from the river, whenever 
the river level is high. 

The object of the Sutlej Valley Scheme is threefold. 


1. By providing weirs and head regulators, to afford to the 
existing inundation canals a controlled supply of water from the 
beginning of April to the middle of October, thus treeing them from 
seasonal fluctuations. These canals are now converted from inunda¬ 
tion to non-perennial canals, i. e., the supply is assured during 
summer as well, though they are closed during winter, when 
the volume in the river is low. 


2. To extend irrigation to all low-lying areas in the Sutlej 

Valley. 

3. To give year round irrigation to large tracts in the uplands 
on either side of the river. 


A special feature of the canal system of the Punjab lies in 
the fact that all the rivers of the Punjab have been interconnected 
by means of canals so that the water resources of all the rivers are 
pooled together to give the greatest service. All available supplies 
of water in the rivers are utilised to the full. 


The scheme consisted of four weirs, three on the Suilej and 
one on the Panjnad (the name given to the Chenab below its 
iunction with the Sutlej, now in Pakktan) with twelve canals taking 
off from above them. The scheme really consisted of our inter¬ 
connected canal system. 

The largest canal system of the Punjab is the Sutlej Valley 
Canal system which accounts for about one-fourth of the canai 
irrigated area of the Punjab, including Pakistan, Wears have ban 
constructed at four places on the river Sutlej and eleven cuna s 
have thus been taken out on both sides of the nver. Th ^ ^ ar " 
are at Firozpur, Sulemanki, Islam and Panjand ™e njost^ rta m 
cmDS irrigated in the Punjab are wheat and cotton. I nese two 
crops account for about half the total irrigated area. Rice comes 

next in importance. 


Irrigation in U. P. 

The Drimary importance of the canals in U. P. is that they are 
essentially meant for?/poTsible" whSout canals^iTu. P .Nn 

so that it does no irrigation from them is cheap and 

bud, must ^ used becaus -mg* jn „ p js of the , w0 

convenient, Th e largest ^ a y. sjng|y< the Gansa cana ls 

“dd the pUcc of hon’our to the newly constructed Sarda canal. 
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Fig. 32. Canals in the State of Punjab 

^PP® r Ganga canal, as well as the Sarda canal have been 
taken out at a point where the rivers come down from the moun- 
tams. Owing to the heavy rainfall a large number of rivers rise in 

-£\ ai , an< i j°' n Gan S* in its middle course. It becomes 
®» therefore, to take out a Lower Canal to irrigate the 
middle section of the valley. Such a thing is not possible in the 
Punjab where rainfall is less and the Terai is absent, leading to the 
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absence of tributaries in the middle course of the rivers. The 
volume in the Punjab rivers dwindles as they flow away from the 
mountains, while in the case of U. P. rivers it increases because 
the rivers flow through a wet country. This enables a ‘lower canal* 
to be taken out. The Lower Ganga canal already exists, while 
Lower Sarda canal has recently been constructed as people 
become used to canal irrigation. There are two canals from the 
Jamuna also. Few minor canals also exist in south U. P. like the 
Ken, Ghaghra and the Betwa canals and in the east, namely, Dohri 
Ghat Canal. 

Canal irrigation is no less important than well irrigation in 
U. P. The area irrigated by canals here is about 2*0 million hec. 
This is only about one-tenth of the total area sown, and only one- 
third of the total area irrigated. The canal-irrigated area in U. P.» 



Fig. 33. Canals in U.P. 
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however, fluctuates from year to year according to the condition of 
rainfall. In the years when the rainfall is scanty, canal-irngated 
area is very large. The wheat, barley, sugarcane and cotton are 
the important irrigated crops. 

Like the Punjab, a serious problem has arisen in the canal- 
irrigated areas of U. P. and that is the problem of alkaline soils 
which are believed to be due to over-irrigation, so natural in a 
country where scarcity of water leads to famine. 

The high rainfall makes it necessary to construct and maintain 
drainage works in this State to safeguard the canals from damage. 
The drainage works in this State have a longer mileage than the 
canals themselves. 

An important service rendered by the canals in U. P. is that 
they help in reducing the intensity of floods in the Ganga and the 
Jamuna, by opening up all their branches and distributories in 
flood time. 


(1) The Upper Ganga Cane.I was completed in 1854. It 
takes off from the Ganga at Hardwar and passes through a broken 
country, passing over or under bridges. Its main branches are 
Deoband branch, Anupshahr branch. Mat branch, and Hathras 
branch. Upper Ganga Canal is the oldest canal built by British 
engineers. As the slope of the ground was not properly surveyed 
at the time of the cutting of the canal, the flow of water was 
defective. To remove this defect artificial waterfalls were made in 
this canal at several places. The main canal joins the Ganga river 
at Kanpur, but one of its branches continues beyond Kanpur and 
ultimately joins the Jamuna above Allahabad. The main canal is 
213 miles (242 kms.) long with branches and distributories totalling 
3,400 miles (5474 kms.). It irrigates 6,96,000 hectares of land. 


(2) The Lower Ganga Canal . It was in 1854 that the Ganga 
canal was opened and Col. Sir Proby Cautley’s efforts bore fruit. 
The canal system as originally designed provided irrigation up to 
Kanpur and Fatehpur districts, but soon it was felt that the canal 
Headworks at Hardwar were insufficient to feed all the length of the 
cnannel9. Leakage of some river water down the head works was 
inevitable and a considerable amount of inflow into the river below 
Hardwar could also be harnessed if another headworks were cons¬ 
tructed at Narora. So the Narora Headworks took shape in 1877 

the Lo e W er r Ga a ng a S cS diVid,:d iM ° Upper Ga “ Sa Canal a “ d 


vest. 9 anga Canal was extended during the course of 

E ^ system has over 8,800 kilometres of channels 

BuhmdS? f, a “S* 1 ® ul, i™ b le area or 11.2 lakh hectares in the 
K , F»i e ' ? ,ah - Farrukhabad, Mainpuri, Etawah, 
Fatehpur and Allahabad Districts of Uttar Pradesh. 
The channels irrigate 5.6 lakh hectares annually of which 3.6 lakh 
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hectares are irrigated in the rabi crop and 2 0 lakh hectares in the 
kharif crop. New usar land in Etawah district is being broken 
every year and there are proposals to command new kharif areas 
and increase the annual irrigation further by construction of new 
kharif channels. 

(3) Eastern Yamuna o r Jamuna Canal. Just opposite the 
western Jamuna Canal another artificial stream of water was taken 
out of the Jamuna from its left bank during the Moghal period. It 
is not known with any great accuracy during which particular 
region this channel, which today in its modified form irrigates 
Saharanpur, Muzaffarnagar and Meerut districts finally terminates 
on the left bank of river opposite Delhi, was constructed, but it is 
fairly certain that it was projected either by Shahjeban (1628-1659) 
or by Mohammed Shah (1748-49) and that it was originally known 
as the Doab Canal. 

During British rule the remnants of the old channel suggested 
its reconstruction again. The canal was designed to pass a 
discharge of 800 cusecs. The capacity was increased to 1,400 
cusecs and thereafter to 1,780 cusecs tor rabi season and 2,260 
cusecs for kharif season. 


The districts of Saharanpur, Muzaffarnagar and Meerut have 
prospered for centuries through the benefit of irrigation from the 
Eastern Yamuna canal. 

(4) The Agra Canal. The third canal which takes off from 
the river Yamuna, is the Agra canal, opened on March 5, 1874 by 
Sir William Muir, Lt. Governor of the then Western Provinces. 


The canal was originally constructed to carry 1,100 cusecs 
during the rabi and 2,000 cusecs during kharif but it was later 
found that the available supply in river Yamuna fell short of 
exD'Ctations The supplies were supplemented by constructing a dam 
across the”river Hindan which is below the .ailvvay bridges between 
Delhi and Ghaziabiid and cut to connect Hindan and the jamuna 
above Okhla. Further the combined supplies of Hmdan and 
Yamuna did not suffice to feed the canal in time o' demand To 
make up the shortage supplies of the Hindan river were supplemen¬ 
ted by the discharge escaped at Jam from Ganga Canal. 

The tract commanded by the Agra Canal is bounded on the 
north and east by river Yamuna, on the south of Utangan river and 

on the west by ranges of the Arawali Hill.. The area commanded 

by it is 558880 hectares. 


(5) The Saida Canal is the longest canal in U. P. It was 
completed in 1930. It is taken off from the ISarda river near 
Baramdeo near Nainital One of its branches feeds the Rohilkhand 
Canal. The other branches irrigate the area ot the Ganga-Ghagra 
Doab. It irrigates nearly 795,000 hectares of land. 
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(а) Sarda Sagar Stage I. To meet the irrigation demand of 
the eastern districts of Uttar Pradesh, the State Irrigation Depart- 
ment had for years been anxiously exploring all the possible methods 
of augmenting the supplies in the 10,000 cusecs Sarda canal during 
the winters when the river discharge falls down to about 5.000 
cusecs or even less sometimes. Two Storage Schemes were conceived 
viz., Surai Sagar and Mala Sagar, on the right bank of the Canal 
in its head reaches. 

(б) Govind Sagar. This is an earthen dam, 18 metres high 
and 3384 metres long, constructed across the Shahzad River near 
Lalitpur town in Jbansi district to irrigate an area of 17,200 
hectares of land. 

(7) Banganga Canal. About 4.8 kilometres from Shohratgarh 
Railway station on Gonda-Gorakhpur loopline, a barrage, having 16 
sluice gates has been constructed across the Banganea river to divert 
part of the river’s water into a network of two canal systems, 144 
kilometres in length, extending from the left bank of the river right 
up to Uska Bazar Railway Station 3.6 thousand hectares of land is 
commanded by these canals. 

(8) Rangnvan Dam. The object of this dam, constructed on 
the river Banne, a tributary of the Ken is to increase supplies in 
the Ken Canal System from irrigating an additional area of 37,200 
hectares in Banda District. 

(9) Kabrai Lake Project. Under this project an earthen dam 
has been constructed to store 400 million cubic feet of water for 
irrigating nearly 2000 hectares of rabi area in Hamirpur district. 

(10) Ahraura Dam. To irrigate 8800 hectares of land in 
Varanasi and Mirzapur districts, to protect 30 square miles of culti¬ 
vated land from the ravages of floods in the Garrai River, and to 
supplement the discharge of the existing Garrai Canals, the cons¬ 
truction of this 42 metres high dam was taken up towards the 
close of 1951. It has started serving the purposes it is meant to 
serve. 


00 Narayani-Gondak-Pokhra Canal. Taking off from the 
right bank of the Narayani River, a few furlongs below the Nepal 
border, this inundation canal has been construcfed to irrigate about 
40,000 hectares of land in the Maharajganj Tehsil of Gorakhpur 

district and about 6,000 hectares of land in Hat Tehsil of Deoria 
District. 


A number of minor irrigation works have also been completed 
or are neanng completion in the State. 

Irrigation in Madras 


imn State is another area where canal irrication is 

He . re of the canals are in the deltas on^the east 

not wet lilt S tt ,ta rJ e and fo , r canal ,rri S ation lies. These deltas are 
e the Ganga delta where tremendous discharge of the 
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Ganga and the Brahmaputra rivers keeps the soil too wet to need 
irrigation. The greater rainfall of the Ganga delta keeps the 
depression filled to serve the needs of irrigation, if there is occasion 
for it at all. 


In Madras also the canals are more important as a source of 
irrigation than either tanks or wells. The canals irrigate about one- 
third of the total irrigated area here. The crops that are important 
under irrigation are rice, jowar, bajra and cotton. 

Most of the rainfall on the east coast comes during November 
and December when the important summer crops have been 
reaped. To help these summer crops to grow during the period 
when the rainfall is low, canal irrigation is absolutely necessary. 
At this period the tanks and wells become less effective owing to 
smaller rainfall. The canals, on the other hand, drawing their 
water from rivers which have their sources in regions which have 
most of their rainfall during summer, are able to supply much 
needed water for crops. 


The Delta canals of the east coast are used to a considerable 
extent for navigation as well. The deltas are not well provided 
with railway. This naturally adds to the importance of canal as 
means of transport in the region. 

(1) Cauvery Delta Drainage System. The Cauvery Delta Canal 
is one of the oldest in India. The total length of the (Jnalof 
Cauvery Delta Drainage System including channels exceeds 6400 
kilometres and irrigates 4 lakh hectares of land in Tanjore and 

Tiruchirapalli. 

(2) Mettur Canals Scheme. Irrigation facilities have resulted 

from some of the works built specially for generatmg hydro-elctnc. y. 
Among such works the Mettur Dam in Tamil Nadu IS of out- 
standing importance. . 

384 %sr rS3 

ki, °- 

CanTofZter Nadu.^An 

™ ^ T CoimbaU and Tiruchirapalli 

Districts received irrigation d ^ n ^;““ M adras project is situated 

abou,%^rsof if'>" £roft&fy 

Neyyar Dam the total area g- d f ] d The Neyyar Canal 
£2* S n m a ^dfa° U ^rea h Tabout ,4.400 hectares, mostly in 
Tamil Nadu 
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(S) Another example, needing much engineering skill, is that 
of the^Periyar river whose course has been diverted from the west 

££ by'means 'TaTam « ^ and 

^ < ^mal^ 240 ^netre^ong r through^a^unnri3/4^ile'kj^g^hrough the 

This river has its source in the Palani Hills m Kerala whence it 
flowed westward into the Arabian Sea through a tested ^ nd u °“. 
inhabited country. To the east of the watershed is the Madurai 
district of Madras which was subjected to frequent famines. Ihe 
Vaigai river is the only drainage of importance in Madurai and on 
its scanty and unreliable water supply practically the whole irriga¬ 
tion of this district depends. 


The principal thing in the scheme is the dam. This is situated 
in a V-shaped gorge in the Hills* A lake is thus formed. From 
the most northerly arm of this lake the water is led for about a 
mile through deep open cutting to the mouth of a tunnel made 
across the watershed. On the other side of the watershed a short 
open cut conveys the water into a natural ravine, by which it finds 
its way into the Vaigai. It is through the Vaigai river, therefore, 
that the waters of the Periyar are utilised for irrigation. 


There are many medium and minor irrigation projects in the 
State viz.. Lower Bhawani (82,803 hectares), Mettur Canals Scheme 
(18,000 hectares), Manimuthar (8,003 hectares), Vidur (1,300 hec.), 
Neyyar second stage (4,000 hectares). 


Irrigation in Kerala 

In Malabar Coast there is but little rain from December to 
March. Sea breezes set in April and give rise to frequent and heavy 
thunder-showers which last till early June, when the true monsoon 
rains begin. The rainfall of the monsoon, lasting until the end of 
October or the middle of November, is heavy all along the coast. 
The annual aggregate is greatest at Mangalore, where it averages 
323 cms. and decreases rapidly southwards to 163 cms. at Trivan¬ 
drum. The variability of rainfall is greatest at Trivandrum (92 per 
cent) and least at Trichur (72 per cent). The summer monsoon 
rains appear in the first week of June, and continue until the 

middle of October. But the rain is not sufficient for plantation 
crops. 

The following are the major irrigation projects in Kerala:— 

• ^Mdampuzha Irrigation Project. Malampuzha irrigation 

project, 12*8 kilometres east of Palghat, was started in 1949. The 
area irrigated by Malampuzha Canal is about 38527 hectares. 

(2) Walayar Irrigation Project . 19 kilometres east of Palghat, 
was started in 1953. Irrigated land is 3200 hectares. 
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(3) Mangalam Irrigation Project. This project is 32 kilometres 
south-east of Palghat and irrigates 3200 hectares of land in Palghat 
and Chittur. 

(4) Vazhcni Itrigation Project. This irrigation project is situated 
9 kilometres east of Wadakkancherry. Irrigated land is about 3524 
hectares. 

(5) Pecchy Irrigation Project. This project is situated 24 kilo¬ 
metres south-east of Trichur and irrigates nearly 18,400 hectares. 

(6) Neyyar Irrigation Project. The first stage is situated 25 
kilometres south-east of Trivandrum, and irrigates about 7500 
hectares of land. The second stage was started in 1956. It 
irrigates nearly 7600 hectares of land area in Kerala. 

(7) Periyar Valley Project. It irrigates about 40996 hectares 
of land in Kottayam. 

Irrigation in Gujarat 

The following are the important irrigation projects in Gujarat: 

(1) Kakrapara Irrigation Project. This project may be regarded 
as the first phase of the development of the Tapti Valley. "Hie 
project is situated on the rocky river bed near Kakrapara 80 kilo¬ 
metres upstream of Surat. It irrigates 2*27 lakh hectares in Surat 
district. • 

(2) Ukai Project. A new project, namely, Ukai project, sche¬ 
duled to be completed in the Fifth Plan at an estimated cost of Rs. 
61'20 crores will, besides irrigating 85,000 hectares, firm up the 
irrigation planned under the Kakrapara project. It is a power cum 
irrication project. The project would stand about 112 kilometres 
from Sural on the river Tapti in Surat district. 

(3) Rudramuta Irrigation Canal. Started in 1957, the project 
has been practically completed. It irrigates 7117 hectares of land 

in Kutch. 

(41 Ozat Irrigation Project. This project was completed during 
the year 1961 and irrigates about 6,000 hectares of land in 
Junagadh district- 

(5) Major Irrigation Project. The project was dedicated to the 
nation in 1962. It irrigates 6,000 hectares of land in Rajkot. 

(6) Hathmati Reservoir Scheme. It irrigates about 37,604 
hectares of land in Sabarkantha area. 

Irrigation in Rajasthan 

Rajasthan, in the west of the Indian Republic, forms part of 
the dry Area. Having only a nominal rainfall, it is a sandy desert 
except in the neighbourhood of Arawalli, which intersects it from 
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north to south and supplies water to an extensive system of canals. 
The following are important irrigation projects in Rajasthan: 

(1) Gang Canal. It is taken out from the Sutlej at Ferozpur 
and irrigates nearly 3*4 hectares of land in Ganganagar Division of 
Rajasthan. 

(2) Bhakra Canal. It irrigates 1*41 lakh hectares of land. 

(3) Ghaggar Canal. It irrigates 0'51 lakh hectares of land in 
Ganganagar division. 

(4) Parvati Canal. This canal is taken out from the Parvati 

Rajasfhan sSS?®* 3594 heC,3reS ° f Iand in Kota division of 


(5) Pichuna Canal. 
Matsya division. 


It irrigates about 3390 hectares of land in 


in n$t? anaS C A a ™!' Th ® 03031 takes its water from Banas river 
m Rajasthan and irrigates 8360 hectares of land. 

* Q? B!l f ra jP ur . Canal. This canal is the developed branch of 
Agra Canal. It irrigates about 5200 hectares of land. 

Matsya division** '* lrri « a,es at ™« W«7 hectares of land in 

released during the year I960. for irrigation was 

pur ha?eVr^d°LrouAttfb d S B r bar ? ,pU ^ Sawai and Madh °- 
bal irrigation p^ec“ 8 the benefit ° f >mgation from Cham- 

RajasSSdlrb^do^Xm W ° rk ° f ,he 

Sutlej near Hanumanaarh Tht l Hanke barrage across the 

and distributes totaling 320n ZVLf 011 ' V‘ U K 640 Wonietres 

areas in Ganganagar B,kaneran? T TT’ ?• w 11 benefit «'«sive 
State. 8 ’ Bllcaner a ”d Jaisalmer districts of Rajasthan 

The project will be developed in two stages: 

176 

Rajasthan^eSt^. C<m ° l 366 ^^“etres long lying cntire]y , Q 

Irrigation in Maharashtra 

, either because fte^an^s^re P smll 1 ° f In . dia is not m uch import 
EG—9 S are Sma,, » as » Maharashtra or they 
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are meant for some other purpose and irrigation is only a second¬ 
ary object, as in Bengal and Bihar. 

The canals of the area adjoining the Western Ghats are 
characterised bv high dams across deep mountain valleys. Thus the 
valleys are converted into reservoirs from which canals are taken 
out. y An important example of such a dam is the Bhandardara 
Dam in Maharashtra It is one of the highest dams in the ™^* 

In the district of Ahmednagar, at Bhandardara on the Pravara 
river, a dam 82'35 metres high has been built to collect the high 
rainfall of the Western Ghats. The canals taken out from here 

are about 136 kilometres long. 

m The Pravara Canal was constructed in 1926. It takes off 
at Bhandardara in Ahmednagar district of Maharashtra. It irrigates 
26364.8 hectares of land in Ahmednagar district. 

(2) Mutha Canal. The Mutha Canal was completed in 1897. It 
is taken out from the Mutha at Khadakwasla and imgates nearly 
4*5 thousand hectares of land in Poona district. 

(3) The Nira Canal. In Maharashtra irrigation on a large 
scale is as yet confined to the Mutha and Nira canals. The Nira 
canal is taken out from the Nira near Bhatghar in Poona district. 

U irrigate aSout 40 thousand hectares of land areas m Poona. 
Sholapur and Satara district of Maharashtra. 

(4) Godavari Canal System. The Darana dam was construct¬ 
ed in 1916 on Godavari river in Nasik district. The canal of this 
dim irrigates 26 6 thousand hectares of land in Ahmednagar 

Nasik districts. . .. 

at ChS^uf In 

— d aDdU 

wms 1 ruu 

about 3 lakh hectares. verv 

The medium and minor irrigatio^pnj^c 0 f them 

Important part in the develop HO 500 hectares), Nalganga 

are Vir project (26,400 hectares) (12 ,2(X) hectares) 

(10,800 hectares). Puma (50,800 hectares), u 

etc. 

Irrigation in Andhra Pradesh .. 

The foil owing are sotne inrportan, Irrigation promts - Andhra 
Pradesh: 
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(1) Bhairavani-Tippa Project. It takes its water from Bhaira- 
vani and irrigates about 121276 hectares of land in Krishna, Guntur, 
Nellore and Anantpur districts. 

(2) Romperu Canal. This canal was constructed in First 
Plan period and takes water from Romperu river. It irrigates 3278 
hectares of land. 

(3) Pennar Project. It irrigates about 12 lakh hectares of 

land. 

(4) Nagarjunasagar Project. The project in its first stage 
comprises the construction of a 1450 metre long masonry dam on 
the Krishna river near Nandikonda village, and two canals taking 
off from the reservoir known as left and right bank canals. The 



Fig. 34. Irrigation canals in Southern India 
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right bank canal which will be 204 km. long will carry a discharge 
of 11,000 cusecs in the first stage. The left bank canal will be 178 
kilometres long and will lead up to the river Muneru in the first 
stage, and will flow through Telangana. Both the canals will 
together irrigate 8T lakh hectares including stabilisation of irriga¬ 
tion in Krishna Delta. The dam and the canal are expected to be 
completed in 1970-71. 

(5) Tungabhcdra Project. This joint undertaking of the 
Governments of Andhra Pradesh and Mysore comprises a 2,450 
metre long and 49.30 metre high dam on the Tungabhadra river at 
Mailapuram; a 203 km. long canal (called the left bank canal) with 
a power house on the left side; a 347 km. long canal called the 
low level canal) and 195 km. long canal (called the high level canal) 
on the right side. 

The districts of Gulbarga, Mahbubnagar, Raichur etc., have 
prospered through the benefit of irrigation from the Tungabhadra 

project. 


Irrigation in Mysore 

The surface is diversified by highland areas s ^ a ^ d 
Extern "and' tester n ^ba^" 

FoTm a serious barrier in rainfall. As the wind travels eastward the 
rainfall diminishes, and is scanty in Mysore. As the South W 
monsoon does not blow strongly east of Western Ghat the y 
state is deficient in rainfall, and imgation is newssary^ ^ 
tion. The following are the important irrigation works in my 

StatC m Tungabhadra Project. The Tungabhadra project is the 

SS SwSHS 

** (2 T'tojoHb'** Scheme. It irrigates about 2760 hectares of 
land in Raichur district of Mysore. ^ 

- “ - 
- d rs ,rs -x s 

B GiTa r pr a ab d ba B proic”. ™ hlcZl of .and is total.y confined 
*° Project Malaprabha is . tributary^ Krishna 

of,and inDharWar ’ 

Belgaum and Bijapur districts. 
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(7) Upper Krishna Pioject. The main canals taking off from 
the Upper Krishna project, totalling a length of 392.6 km. will 
irrigate 24,282 hectares. 

(8) Bhadra Resen’oir Project. This multi-purpose project across 
the river Bhadra in Mysore state, will irrigate 99,015 hectares of 
land in Shimoga, Chikmagalur, Chitradurga and Bellary districts. 
Fig. 34 shows canal irrigation in Southern India. 

Irrigation in Bihar 

The area under assured irrigation before the inception of the 
First Plan was 3.6 lakh hectares in South Bihar and 5.2 lakh hec¬ 
tares in North Bihar. Area added during First Plan was 9.2 lakh 
hectares in South Bihar and 3 lakh hectares in North Bihar. Target 
for the Second Plan was 2*5 lakh hectares in South Bihar and '44 
lakh hec. in North Bihar. Following are important canals in Bihar 
State. 

(1) Sone Canal System. This is the main canal in Bihar 
State. It takes water from Sone river at Delhi. The right bank 
canal takes its water from Barun. The districts of Gaya, Patna 
and Shahabad have prospered through the benefit of irrigation from 
the Sone canal. 


Western Canai of Sone. Just opposite the right bank canal of 
Sone another artificial stream of water was taken out of the 
Sone. Its main branches are (i) Ara Canal, (ii) Buxar, (iii) Chosha 
branch 


Sone canal irrigates about 3,44,000 hectares of land. 

(2) Kosi Project. The eastern Kosi canal system at an esti¬ 
mated cost of Rs. 16.42 crores is proposed to have an annual 
imgatton of about 5.6 lakh hectares in the districts of Purnea and 
Saharsa. The system consists of a main canal, four branch canals 
and a number of tributaries. 


The extension scheme of eastern Kosi canal is estimated to 
cost Rs. 4.67 crores. It comprises the construction of a canal 
system taking off from the eastern Kosi main canal to irrigate 1.60 
lakh hectares in Saharsa and Monghyr districts. 

ie to ^ estern Kosi Canal. This scheme is estimated to cost Rs 
lo.io crores and comprises the construction of a main canal 112 km 
long taking off from the right flank of the Kosi barrage to irrigate 

t A2 [ ,ak ^ hectares in Darbhanga district of Bihar and 12120 
hectares m Saptari district of Nepal. 

and P u° ject \ Itisan inter-state project in which Bihar 

^Iso derive frri^nrf 16 P^P^S states and Nepal would 
aiso derive irrigation and power benefits from it. 

land in h t e h^rhr»^ aSterI1 - Ca ? al is to irrigate 6.03 lakh hectares of 
Bihar aid042Shh ? Mu - Zaf L ar P Ur and Darbhanga district of 
of Nepal kh h CtarCS m Parsa * Bara and RautShat districts 
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The main western canal is to irrigate 4.84 lakh hectares in the 
Saran district of Bihar, and about 3.44 lakh hectares in the Gorakh¬ 
pur and Deoria districts of Uttar Pradesh. A separate canal will 
also take off from the western bank to irrigate 16,605 hectares in 
the Bhairwa district of western Nepal. 

Irrigation in Bengal 

The following are the important irrigation projects in West 
Bengal :— 

Mayurakshi Project. During the kharif season of 1965-66 an 
area of about 200,000 hectares was irrigated by the Mayurakshi 
Reservoir project against the target of 204,000 hectares. A special 
drive to irrigate 16,000 hectares during the Rabi season was also 
taken. 


Kangsabati Project. It has advanced considerably and though 
still under execution stage, supplied water to about 27,600 hectares 
during the kharif season. In general this project provides water 
for Purnea, in Bihar and Bakura and Hoogly districts of West 
Bengal. 

Damodar Valley Corporation. The total length including 
channels exceeds 2344 kilometres and irrigates 80.000 hectares of 
land in Hoogly, Asansol and Burdwan districts of West Bengal. 

The operation and maintenance of Durgapur barrage and 
irrigation system was transferred to the Government of West Bengal 
from April 1, 1964. Nearly 137 kms. of the main left bank canal 
have been made navigable. Under an agreement with the corpo¬ 
ration, the Hindustan Shipping Co. Ltd., Calcutta has started a bi¬ 
weekly cargo service between Durgapur and Calcutta. 


WELL IRRIGATION 

r*The well may be said to be the indigenous form of irrigation 
in India. /It is very well suited to the poor Indian farmer, because 
it is cheap to build, requires no elaborate machinery to work it, 
and does not need any specialised engineering skill to build it or to 
work it.T It can be dug at the very door of the farmer, if necessary. 
Well discing needs no elaborate survey of levels as is necessary lor 
canal construction. A simple “kacbcha” well costs very little in 
most of the districts, and is, therefore, within the means of the 
poorest of farmers. A canal, on the other hancL costs lakhs of 
rupees and can be undertaken, in a poor country like India, on y y 


Apart from this economic consideration, well irrigation is 
suited to a large part of India on geographical consideration also. 
Over a large part of the country the soil consists of a sandy loam 
underlain here and there by isolated beds of clay which appear 
floating in a sea of sand that is highly saturated with moisture that 
percolates through the soil. These clay beds act as leservoirs which 
when tapped by digging, supply large quantities of water which can 



Irrigation 


135 


easily be lifted to the surface. The geological formation of India 
is too simple to provide opportunities for ‘artesian wells* where the 
pressure of water underneath is so great that it comes to the surface 
automatically. In some localities where the above-mentioned clay 
beds are thick enough, much larger supplies become available in 
the well by boring a hole (tube-well) through the clay than are 
possible in the ordinary 'spring well*. The ‘tube-wells’ are expensive 
to build, and to be effective, need machine power to lift large 
quantities of water. 

The factors governing the supply of water to the underground 
which feeds the wells are: 


1. Local rainfall; 

2. Slow seepage from the land lying at the base of the 
mountains or Terai, where the rainfall is higher ; 

3. Seepage from canals and canal-irrigated lands and seepage 
from other water bodies. 


Well irrigation in India is limited by:— 


(a) Water level is too low in certain areas. This is particu¬ 
larly found in the neighbourhood of rivers. It appears that 
water level sinks deep near the river banks to rise in the river bed. 
No generalisations are possible with regard to the water table in 
India as the subject has not yet been studied. Those districts in 
which the rainfall is very heavy usually have a high water table and 
water is very near the surface. In other districts, where rainfall 

is limited water table is low and the wells have to be very 
deep. * 

(b) The second limitation is the bracldshness of the well 
water. Brackish water is useless for irrigation as it destroys the 
crop. No data are available in this respect also; but it appears 
that brackish water may appear anywhere, even in a locality where 
other wells are sweet. The districts where water is usually brackish 
have very little well irrigation. 

(c) The third limitation is that a large number of ordinary 

weHs dry up during periods of drought when their water is needed 
most. They also mostly dry-up after a few hours’ excessive liftine 
of water and are, therefore, unable to irrigate large area. 8 

Well irrigation is mostly confined to— 


First— 


Middle Valley of Ganga—Eastern districts of Uttar 
s^ eSh part ' cular 'y Bahraich, Gonda, Basti, Faizabad, 
!^ an P“> Ra * Bar 5%. Pratapgarh, Jaunpur, Vara- 
Kia A g3rh ' Ghaz,pur > Ballia . Gorakhpur and 


mand S of°catS I s n and ha L 'S® \ r “ S W ? ich wiU stiU «* beyond the com¬ 
mand ol canals and wells have been constructed. The wells are 
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serving 306.4 thousand hectares of land in Shahabad, Gaya, Patna, 
Saran, Muzaffarpur, Bhagalpur and Monghyr districts of Bihar. 

Third —Well irrigation is also important in West Bengal parti¬ 
cularly in Purulia, Bankura, Burdwan, Birbhum and Murshidabad 
districts. 


Table 20 

Tube wells & Well-irrigation in India 


States Area in thousand hectares 

Tube-Wells Wells 


Andhra Pradesh 31 

Assam including NEFA & Meghalaya NA 

NA 


474 

NA 

16 


Bengal West 

Bihar 

Gujarat 

Jammu & Kashmir 
Kerala 

Madhya Pradesh 

Maharashtra 

Mysore 

Orissa 

Punjab 

Haryana 

Rajasthan 

Tamil Nadu 

U. P. 

Delhi 

Himachal Pradesh 

Manipur 

Tripura 

Nagaland 

Pondicherry 

Andaman & Nicobar 

Laccadive & Amindivi Islands 

Goa, Daman & Diu 


83 

206 

668 

NA 

NA 

2 

NA 

4 

2 

343 

NA 

683 

NA 

163 

NA , 

38 

200 

919 

290 

NA 

6 

1017 

5 

654 

905 

2000 

16 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


NA=Not available 
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In Southern India well irrigation is of considerable importance 
in southern part of Tamil Nadu and eastern part of Nilgiri and 
Hlaychi Hills specially Coimbatore, Madurai, Ramanathpuram, and 
the areas between Tiruchirapalli to Guntur in the north. 

Well irrigation is also found in Maharashtra specially in 
Kolhapur, Sholapur, Ahmednagar and some limited parts of Poona 
district. 


Well irrigation is also of considerable^importance in the Sub- 
Montane districts of the Punjab. Well is also found in the Regions 
of the Black Cotton Soil, specially where it is deep. 

The regions immediately in the neighbourhood of the Hima¬ 
layas, the Assam and Arakan Hills, and to the west of Western 
Ghats are particularly deficient in well irrigation. 

Well irrigation accounts for about 30 per cent of the total 
irrigated area in India, The most important States in order of 
importance are U. P., Maharashtra, the Punjab, Rajasthan and 
Tamil Nadu Even in canal-commanded areas well irrigation is prac¬ 
tised in elevated parts where canal water cannot reach. 

TUBE-WELLS 


The U. P. Government bored a number of tube-wells to extend 
irrigation in areas where canal water could not reach. These tulie- 
wells are worked by electricity. The drawine of large quantities of 
water from the tube-wells raised the question whether the water 
table of the state will be lowered and thereby dry up a number of 

KiS rd, ? a ? Spn ? g weUs> The question has been enquired into 
by Mr. Auden whose report is summarised below:— 


he rvZdHiSS? 5 “ * hi , ch pumping is contained should not 

thev T^td L S ° a,t , un j k inde P en dent of the neighbouring 
JJSfL the J. sbould b ® regarded as part of the Gangetic alluvial 

Dell^towar C rk rfh ° f ^ sUbmer S cd extension of the Aravallis from 
without JESS E hra #1 ? un ’. 0Ccurs ,n a s,D 8 le basi “ almost certainly 
^e aUuv^ f; 8 ^^! bam6rS of \ any magnitude. Continuity of 

I»*ech> mi nates ove? clayTn the suts^T.Ws bSin'The wf.eMn 

Zb 3r be*conn" 

There iT therefore 1 b ^ "LI Terai where rainfall is greater, 
removed by pimping ® eXCeSS of rainfal1 over water 

Azamgarh? 'MUa' 11 metres dee P in the districts of 

strata consist mostly of clav aid ^ U , PUr a I! d Varanasi - whtre the 

as 152 m. Special borinv re. L bey may have to be sunk as deep 
purpose from 'abroad. 8 machmeS have becn ordered for the 
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The average discharge of a well may be taken as 30,000 
gallons per hour and with this supply 2 hectares will be irrigated 
in 24 hours with a field water depth of four inches. Water of one 
tube-well usually commands an area of about 400 hectares, irrigat¬ 
ing about 160 hectares annually, i.e., 600 hectares of sugarcane 
and kharif and 100 hectares of rabi. To irrigate and ‘mature* 
this area the well should run 3,200 hours annually. 


For successful tube-well irrigation are needed : (i) the area 
must be in alluvial formations where water bearing strata at various 
depths are found ; (ii) cheap power for lifting water must be 
available, (iii) the soil should be of good quality so that high costs 
involved in the operation of tube-wells are compensated by large 
produce. 

For carrying the tube-well water to various parts a net-work 
of channels, called “Guls,** is constructed and each tube-well has 
one km. of brick and 3 kms. of unlined Guls. 


As regards distribution of water for irrigation, when demand 
is not full, cultivators get water as soon as they ask the tube-well 
operator for it. When the demand is full everyone wants to be 
served first and for such periods of keen demand, a system ot 
distribution of water, called the ‘Osrabandi’, is drawn up for each 
well, under which turn as well as time of each group of cultivators 
is fixed and water is distributed by the operator, accordingly. The 
districts of Bahraich, Gonda, Basti, Gorakhpur and Deoria on 
the north of the river Ghagra and Faizabad, Sultanpur, Azamgarn, 
Ghazipur, Ballia. Jaunpur and Varanasi on the Soutn, 
have very little irrigation works. They depend, almost entirely, on 
rainfall and whatever irrigation is done from open wells, tanKs, 
‘Jhils’ or ‘tals’ and rivers. 


The comparatively high rainfall of these districts, when well 

distributed and timely, is more than adequate for the re< J”' re !^“ ts 
of the crops in general and it was mainly for this reason that irriga¬ 
tion schemes, when prepared, were not taken up for execution 


the past. 

Irrigation with these tube-wells has developed satisfactorily in 
Hissar. Patiala, Ludhiana, Kapurthala and Gurgaon districts of Pun¬ 
jab and Haryana. 


In the Deccan, water-bearing strata are seldom found except 

in faults and fissures in the rock. The il 

underground stream is necessary for any successful boring. Tt 
. ,ere~ the help of a geologist is required and a water divider may 
aFo helD. Twenty-one tube-wells with an aggregate discharge 
about 400,000 gallons per hour have been made for the Ahmed - 

bad mills. 
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Sub-artesian tube-wells are those in which water requires pump¬ 
ing, Sub-artesian water is generally obtainable between 75 m. 
below surface, while for artesian flow, boring requires to be carried 
down to between 182 and 304 metres below the surface. 

A fine example of an artesian bore may be seen at Chhaloda 
near Ahmedabad. Here a boring was put down 258 metres deep 
and yields a water-supply of 650,000 gallons per day. This water 
comes up the tube under great pressure has been flowing day and 
night for the last several years. The travellers from Ahmedabad pass 
through miles of dry sandy soil and on approaching Chhaloda 
appear to have come upon an oasis in the desert. The water has 
formed lakes round the village. The actual cost of the water comes 
only to 1 paisa per 1,000 gallons. 

The Government of India entered into an agreement with the 
U.S. Government, under the T.C.A. programme, for the construc¬ 
tion of 4208 tube-wells in India. A]i these tube-wells were construc¬ 
ted along the Gangetic plain but as considerable interest was shown 
in the results obtained here by other states, it was decided to explore 
the possibilities of tube-well construction in other parts of India 
where flow irrigation is not possible and where water is needed for 
irrigation. 

A project for exploring these areas was, therefore, prepared 
under the 1953 Indo-American Technical Aid Programme under 
which the following areas considered by the Geological Survey of 
India as offering the best possibility of underground water were 
taken up for exploration by actual drilling. Narmada Valley (M. P.), 

Bas ! n ( Gu J a . rat and Madhya Pradesh States), Purna Basin 
(Maharashtra), Rajasthan, Kerala, Madras, Kutch, Andhra Pradesh. 
Bihar, Punjab, Orissa and U.P. 


TANK IRRIGATION 

. . .^kout 18 p. c. of the total irrigated area of India is accoun¬ 
ts T for .. l 5 e ta H ks > a tittle Ies s than half of it being in the states 
of Tamil Nadu and Andhra. The only areas important for tank 

r^infan rl over°m<wt e of^he^ r ai^s < where of ta^^ C ^rc^^l^^ni rt ^ 1 ° t ^^ 

Orissa^^Uttr Pradesh i ^ nUaz in Andhra ' Tamil Nadu 

thousand hectares^especttvely a^e bnW a k' 3 ' 1 ’ ?' 2 ’ 4J and 43 

table 21 shows tank irrigation in lidif d by “ ks ' The followin 8 
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Table 21 


Tank Irrigation 


Irrigated Area (in 
States Tanks 

thousand hectares) 
Other Sources 

Andhra 

1000 

108 

Assam including NEFA etc. 

NA 

248 

Bengal 

328 

184 

Bihar 

170 

895 

Gujarat 

20 

36 

J. & K. 

1 

6 

Kerala 

6 

121 

Madhya Pradesh 

118 

52 

Maharashtra 

213 

86 

Mysore 

325 

128 

Orissa 

495 

219 

Punjab 

NA 

80 

Haryana 

2 

NA 

Rajasthan 

203 

40 

Tamil Nadu 

1005 

41 

UP. 

391 

279 

Delhi 

2 

NA 

Himachal Pradesh 

NA 

39 

Manipur 

NA 

NA 

Tripura 

2 

16 

Nagaland 

NA 

12 

Pondicherry 

6 

NA 

XT t 

Andaman & Nicobar 

NA 

NA 

Laccadive & Amindivi Is. 

NA 

NA 

Goa, Daman & Diu 

NA 

8 


N. A.=Not available 


Development Programme 

By the end of March 1968, India completed three Five-Year 
Plans and two Annual Plans. By the end of March 1968, more than 
250 irrieational projects have been completed. ^°rding to present 
indications, a sum of about Rs. 810 crores is likely to be available 
for irrigation projects during the Fourth Five-Year Plan pcrio , 
which would create an additional potential of 5.26 “ij ‘° n n *!?“? 
The principal irrigation schemes continuing in 4th Plan penod 

given in table 22. 
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Principal Irrigation Projects in 4th Plan 


Project/State Ultimate benefits 

(’000 hectares) on completion 


Kadam (Andhra Pradesh) 
Nagarjunasagar ” 

Pocbampad ” 

Vamsadhara ” 

Jamuna Irrigation Scheme (Assam) 
Ajoy (Bihar) 

Kosi 

Gandak ” 

Sone high level canal ” 

Narmada (Gujarat) 

Ukai 

Mahi I 

Mahi II ” 

Kakiapara ” 

West Jamuna Canal (Haryana) 
Gurgaon Canal ” 

Kallada (Kerala) 

Pamba ” 

Barna (Madhya Pradesh) 

Chambal I & II 


Tawa ” 

Chittar Pattanamkal (Tamil Nadu) 
Bagh (Maharashtra) 

Bhima 99 

Itiadoh 99 

Jayakwadi Stage I ** 

Krishna irrigation ” 

Mula 99 

Upper Tapti ” 

Upper Godavari ” 

Harangi (Mysore) 


34.40 

833.68 

230.68 
111293 

34-06 
40-47 
569 00 
1151-37 
177 00 
403 69 
155-00 
18616 
16-55 
227-54 
247.96 
101-58 

105- 22 
33.99 
66.44 

283-30 

303-53 

1902 

33.67 

189-70 

46*14 

141-65 

106- 29 
65-56 
55-25 
44-30 
30-35 
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Project/States 

Ultimate benefits 
(’000 hectares) on completion 

Hemavathi (Mysore) 

40-47 

Kabini 

51-87 

Mahanadi delta (Orissa) 

650-70 

Salandi ” 

67-38 

Rajasthan Canal (Rajasthan) 

1163 00 

Raraganga (Uttar Pradesh) 

69045 

West Gandak ” 

28805 

Mayurakshi (West Bengal) 

246-87 

Kangsabati 

384-47 

D. V. C. Project 

356-14 


QUESTIONS 


1. Discuss the need of irrigation for agriculture in India and 

analyse the geographical factors responsible for the use of various 
irrigation methods in the country. (All. Uni. 1967) 

2. Examine the geographical factors affecting the develop¬ 
ment of tube-well irrigation in Uttar Prauesh. (Agra Uni. 1962) 

3. Discuss the geological significance and the problems of 
development of river valley projects in India, giving suitable exam- 

ples. 

4. Discuss fully the importance of the Bhakra-Nangal Project 
in the economy of the region. 

Describe the development of canal irrigation in the Ganga 
How did this development influence the agriculture of this 

(Meerut, B. A. 1967) 


5. 

Plains. 

region. 


LAND UTILIZATION 


I 

T 


The main objective of this chapter is to analyse from the 
data available, the general pattern of land utilization in India, /.<?., 
the pattern of distribution of land among its important uses like 
cultivation, grazing, forestry, settlements, etc. An attempt has also 
been made to assess the possibilities of securing more intensive use 
of the land resources, and in particular of increasing the area under 
cultivation. Cultivation, grazing and forestry are the three main 
uses of land. Most of the land in the Indian Republic is occupied 
by these three uses. Other uses of land e.g., towns and villages, 
roads and bridle-paths, canals, etc., although very important from 
the economic standpoint, occupy relatively small areas. 

Ceneral Pattern of land use 

The pattern of land use in India is conditioned by two sets of 
factors :— 

(1) the physical factors like climate, topography and soils 
which set the broad limits upon the capabilities of the land, and 

(2) the human factors like length of occupation of the area, 
density of population, social economic factors (especially systems of 
land tenure) and the technological levels of the people, which 
determine the extent to which the physical capacities of land are 
utilized. 


In newly settled sparsely populated regions of Northern India 
like Bhabar and Terai there are still considerable areas in which 
land utilization can be more intensive. Large areas which are at 
present used for grazing or are under forests can be brought under 
cultivation, if populations increase and the demands on land are 
greater than they are today. But, in old densely populated 
states, where adjustment to the physical environment has been 
going on for ages and the pressure of growing populations has 

. bnng under use a 11 land that is usable, the pattern of 

IS io«r IZ ^l on com L es muc . h cloScr to the physical capabilities of 
_ Tbus ’ in the Indian Republic, increases in agricultural 

com ® “tfly through increased production from 
cultivation. Increases resulting from 
SSrSL"? under cultivation can only be limited for the simple 
reason that the addiUonal acreage which can be brought under 
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cultivation are comparatively small. Improvements in the pattern 
of land use are essential for improving physical and hydrographic 
conditions and controlling soil erosion, and other problems, not 
so much for increasing production. 

The aeneral pattern of land utilisation in different states of 
the Indian^Republic is shown in table 23. 

Table 23 


Classical 'on af Area (Figures in%) 


States 


Area not Uncul- 
available tivated Total 

Forests for includ- Fallow cropp- 
cultiva- ins fa- and ed area 
tion Hows 


State % of 
total crop¬ 
ped area 
of India 


Andhra Pradesh 

224 

14.3 


10.9 

8.2 

Assam 

33.0 

38.0 


8.7 

11.6 

W. Bengal 

11.4 

13.4 


1.9 

2.6 

Bihar 

18.5 

11.2 


6.6 

4.6 

Gujarat 

6.5 

30.3 


2.0 

10.4 

J & K 

62.2 

11.4 


5.5 

1.1 

Kerala 

24.8 

7.7 


1.8 

.7 

M. P. 

30.9 

8.9 


25.0 

8.3 

Tamil Nadu 

13.2 

15.4 


3.3 

4.5 


9.9 

10.0 

43.4 

8.3 

7.7 

16.0 

8.4 

_* 

10.0 

.7 

18.3 

1.8 

4.9 

.6 

1.7 

—• 

6.4 

3.8 

65.0 

4.2 

1.7 

2.1 

4.1 

_* 

4.9 

10.2 

55.2 

7.2 

2.6 

11.5 

7.9 

_• 

10.4 

4.2 

48.2 

5.3 

4.7 

3.9 

5.3 

_* 

7.4 

2.5 

16.5 

.6 

1.0 

.7 

.5 

_* 

7.8 

2.4 

57.3 

1.5 

.9 

.5 

1.7 

__* 

15.8 

4.4 

40.0 

11.9 

19.5 

11.2 

11.9 

_* 

9.2 

11.3 

50.9 

4.7 

3.5 

9.2 

4.7 

_+ 




Percentage of Indian Union 



Land Utilize t ion 
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Maharashtra 

16.5 

7.8 

7.6 

10.2 

57.9 

12.3 


9.5 

5.2 

6.7 

18.6 

12.3 

— 

Mysore 

14.1 

8.2 

15.0 

6.5 

56.2 

6.9 


4.7 

3.7 

7.2 

7.1 

6.2 

— 

Orissa 

22.5 

18.1 

13.5 

4.8 

41.1 

4.3 


6.4 

6.8 

5.6 

4.4 

4.3 

— 

Punjab & Haryana 

2.5 

22.4 

3.8 

3.1 

68.2 

6.5 


.6 

6.8 

1.5 

2.6 

6.5 

— 

Rajasthan 

2.8 

19.5 

27.0 

2.1 

48.6 

9.6 


1.6 

12.2 

22.3 

3.6 

9.6 

— 

U. P. 

10.9 

13.1 

7.3 

4.3 

64.3 

14.3 


6.5 

9.2 

6.6 

8.1 

14.4 

— 

Himachal Pradesh 

25.8 

17.9 

40.8 

.6 

14.9 

3 


1.4 

1.1 

3.2 

.1 

.3 

— 

Manipur 

27.3 

64.0 

.9 

.0 

7.8 

.1 


1.1 

2.9 

.0 

.0 

.1 

— 

Tripura 

58.7 

3.9 

12.9 

1.0 

23.5 

•1 


1.2 

.1 

.4 

— 

2 

— 

Andaman & Nico¬ 






- 

bar 

96.0 

.9 

1.4 

.3 

1.4 1 


Delhi 

13 

— 

— 



.1 

.8 

20.4 

10.2 

3.6 

65.0 I 





— 

— 

J 



Trends in Land Use Pattern 


Due to changes in coverage it is difficult to obtain comparable 
data for the Indian Union as a whole over a sufficiently long 
period to indicate trends. A study of the data for some of the 
states where only slight changes in coverage have occurred, was, 
therefore, undertaken over a period of about fifty years which brings 
out the following trends 


Uttar Pr^A U rea Sown ha ? not ,ncreased appreciably except in 

by about 26V 8f owmg “ ore than one cr °P ha * increased 

in^ea^w&land tbe total cropped ^ea, therefore, shows some 

jwpuktion IC ^* h ° WCVer ’ lags far ra P idl y increasing 


EG—10 
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2. Irrigated area has increased by about 13% mainly through 
the extension of canals. It has been noticed that the area irrigated 
from minor irrigation works has remained somewhat static over 
this long period. 

3. The area under current fallows remained at the level of 
3 930-31 till the fifties and thereafter showed some decrease, particu¬ 
larly in the cotton growing tracts, possibly because of a sudden in¬ 
crease in cotton area which was left partly fallow. Kerala is the 
only State which shows a continuous decrease in fallows. 

4. The sudden increase in the area under cultivation is some¬ 
what of an exaggeration in Rajasthan. U. P. is the only State 
which shows a continuous increase in agricultural acreage. 

Another study of trends in land use pattern was based on the 
data relating to the main growing areas of different crops. This 
indicates the following trends— 

1. The area under food grains shows a small increase when 
the area under the cotton increased. 

2. During the periods of the two world wars the acreage 
under cotton decreased. This trend was reversed in the post-war 
periods. 

3. Area under oil seeds, mostly ground nuts, has steadily in¬ 
creased by 7.072 thousand hectares. 


4. A considerable increase of about 841 thousand hectares 
has occurred in jute area since partition because of the intensive 
efforts made to fill the large gap created in the supply position 
after partition. 


5. The area under sugarcane has increased by about 2.544 
thousand hectares. A steady increase, though small **tc“t. w 
noticed in the area under cane in Tamil Nadu and Maharashtra. 


6. The plantation crops of S. India, specially 
| account for about 8 per cent of the gross cropped area 
0.3% for the country as a whole. 


in Kerala, 
as against 


The above treads bring out two main facts of the agricultural 
situation, namely, that 


(i) 

(ii) 


though gross cropped area has increased 
Duble cropping, little new area has come 
on during the last fifty years, and 


as a result of 
under cultiva- 


changes in price structure do affect 
even though a large part of the area 


the pattern of crops 
is cultivated in the 
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holdings. A part of the area of cultivable waste can be 
utilised for extension of cultivation and afforestation. 
Though much of it may be fragmented, there is a consi¬ 
derable area in sizeable blocks. In spite of the increasing 
pressure of population, very little extension of cultivation 
to waste lands has taken place during the last fifty years. 


Present Pattern of Land Use 

The present pattern of Land use in India can be studied on 
the following lines. Forest areas not available for cultivation, 
fallows, other cultivated land excluding fallows, and net area sown. 
The total geographical area of the country is 326.8 million hectares. 
Land utilization statistics are available for 300.1 million hectares or 
91.8 per cent of the total area. 

Agricultural Land 

In the Indian Union this type of land varies from one State 
to another. It will be seen that the highest propor¬ 
tions of arable land are in U. P. and Maharashtra. The net sown 
area in the Indian Republic during 1970-71 was 156 million hect¬ 
ares ;that is. 45.39% of the total reporting areas. 14.3% of the 
total cropped area of India is in U. P. The second highest perce¬ 
ntage of agricultural area in India is in Maharashtra about 12.3% 
followed by Madhya Pradesh 11.9%, Rajasthan 9.6%, Andhra 
Pradesh 8.3%, Bihar 7.2%, Mysore 6.9%, Punjab and Hary¬ 
ana 6.5%. Gujrat 5 3%, Tamil Nadu 4.7%, Orissa 4.7%. Bengal 
4.2%, and Assam 1.8%. /o ’ 

In map 34 an attempt has been made to show the net cultiv¬ 
ated area of each state out of their respective total area. It vividly 
illustrates that most of the rich cultivated areas in India is con¬ 
fined to north plain and its adjoining region. The soil of the north¬ 
ern plain is usually a light loam or alluvium and in many places 
even sandy. 


*, Th - C P ,~ 8e °! so ™ n area to th « total land area varies 
greatly in different parts of the Indian Union depending mainly 
upon physical conditions of climate, topography and soils. The 
Gangetic plains and the coastal plains record the highest percentace 
from 80 to 90, under cultivation. On the other hand in mount- 
atnous or and areas, the proport.on of crop land to the toalmav 
drop to 20% or even lower. It will be seen from figure 3 i Iw 
in three States of the Indian Union, particularlv in Pi?nJ«K 3 iL th 5 
and U. P the proportions of sow/ar"^ totalvTybS 

SaSiSrir a ^Mjsir sr? 

( 55 2 %). Tami 1 Nadu (50.9%1 and Raj&an "and Gu jam/“f48 6^0 

of the total area). In M. P„ Andhra Pradesh and 0*Eabou?4$ 
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of land area is sown, in Assam the proportion is 18.3% and in 
Manipur below 7%. 

In Figure 35 an attempt has been made to show the net 
cultivated a°rea of each state out of their respective total areas. 



Fig. 35. Percentage of Cultivated Area 

Area Not Available For Cultivation 

This class includes land occupied by villages, towns, roads, 
oaths and other non-agriculiural uses, land under beds of streams, 
rivers and other waterbodies and barren lands in hilly cr mounta¬ 
inous areas. This class includes on the one hand lands which are 
being used for highly productive purposes (some of these command 
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very high prices also) and on the other those which are practically 
useless. Th; area included in “Land under non-agricultural uses 
is about 15 million hectares. 

The largest Barren areas exist in Assam (38% of the State), 
Gujrat (30%), Punjab (22%), Rajasthan (19.5%), Tamil Nadu 
(15%), Orissa (18%), and Manipur has the highest (64%) under 
this class. The total area included in this class is 35.8 m. h. 

Old fallow and culturable waste—some of these lands have 
been cultivated in the recent past, for as mentioned below, land 
under “current fallows” is brought under this class if it remains 
uncultivated beyond a specific period. But large areas may have 
remained uncultivated since long. Formerly, the term “culturable 
waste” was used for these lands, but this term had to be given 
up because it was realised that large areas were not fit for cultiv¬ 
ation, due to rough terrain, thin or eroded soils or for other 
reasons. The total area under this class is about 26.4 m. h. 


Current fallow. This division includes such land which is left 
fallow for two or three years after being cultivated for sometime. 
The efficiency of this sys'em in preserving fertility and maintaining 
crop yields has to be acknowledged. The vegetation which springs 
up during the three years fallow is sometimes burnt and sometimes 
ploughed in. 

It can be assumed that if fertility were not maintained at a 
reasonable level for the two to three years of cultivation then the 
period would be reduced in length. There was, however, evidence 
of a falling off in the condition of crops planted in the second and 
third year. This is due to the inevitable reduction in fertility but 
also to an apparent reduction in the care taken in cultivation. 14.0 
m. h. of land in India is under the current fallows. 

Permanent Pasture and other Grazing land and Miscellaneous crops 
and Groves 


18.7 million hectares of land in India is under the above 
heading that is other uncultivated land excluding fallow lands. Of 
this, 3 mh. comprise of culturable waste : 14 mh. of permanent 
pastures and grazing lands and the rest is under tree crops and 
groves. Grazing takes place mostly in forests and other uncultivated 

lands (including current fallows) wherever pasturage is available. In 

most of the private forests, as also in forests managed by Panchayat 
and Oram Scbhas, grazing is practically unrestricted. Even in the 

i? f th ! f Fore ? t De P artment in Which grazing is 
regulated, it is allowed for a large part of the year. 

Forests 

_ r t J°\t ? re * under this c,ass in India is 62.3 mh. Nearly 25% 
ot the total forest area of India lies in Madhya Pradesh and 
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I IRRIGATED A°CA 
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IV FOREST AREA 

V NOT AVILAfLE FOR CULTIVATION 

VI OTHER UNCULTIVATED LAND 


Fig. 36. Land Utilization in India 

about 10% in Andhra Pradesh, 6% each in Bihar, Orissa and 
U P while 5% in J. and K. and 4% in Mysore, about 1% each 
in Himachal Pradesh. Manipur, Tripura and Andaman and Nicobar. 
In Andaman and Nicobar it covers 96% of the total area m J. 
and K. above 62% and in Tripura over 58%- It covers a arger 
proportion of the area in the more mountainous states, and .n 
A .am (33% of the total Area of the State) Manipur (2,%), 
Himacha'l Pradesh (25%). M. P. (30%) and the more southern 
pans of .he Indian Union, Kerala (24%) it .s a dominant form of 
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land use. In Delhi, the extreme case, it covers only 0.8 per cent 
of the land surface. Though forest is everywhere of some comme¬ 
rcial importance, this is really considerable only in the Himalayan 
forest belt and in certain areas of central and North Eastern India, 
notably NEFA, Assam, Tripura and Manipur. 

The most dense and valuable forests in the Indian Union are 
those of Terai and Bhabar. With the gradual exploitation of these 
forests for commercial purposes, there set in a stream of people 
from the densely populated and highly pressured land areas, who 
ultimately settled there. New settlements of people came into being 
as the density of population in the Indian Union increased upon 
the agricultural land. After the second World War and partition 
of India many refugees settled in these areas. The yield per acre of 
land had been very good at first but with the lapse of time the 
yield of land went on deteriorating as a result of the lessened 
fertility of the soil. The decrease in the agricultural yield resulted 
in the expansion of agriculture to other areas. 

Possibilities of increasing the area under cultivation 

At this point, when the various classes of land have been 
considered, it is possible to discuss the question of possibilities of 
increasing the area under cultivation. The question is of consid¬ 
erable significance as increasing the cultivated area is one of the 
two major means (the other being increase in productivity per acre) 
of raising agricultural production. Unfortunately, however, in the 
existing state of information of land utilization it is not possible to 
make any definite statement on this subject. The available statistics 
do not cover the whole area of the Indian Union, and the classifi¬ 
cation is not sufficiently detailed to bring out all the information 
that is required. 


As for forests, there is undoubtedly scope for extending cultiva¬ 
tion to a limited extent in forest areas in some parts. But against 
this, there are much larger areas of cultivated land which should be 
retired from cultivation and brought under forests in order to afford 
protection from soil erosion, desiccation etc . The net result would 
most probably be a decrease in cultivated area and not an increase 
The area under forests is insufficient and has to be increased 


Certain pasture lands are being broken and some forest lands 
cleared for crops^ while other hilly or sandy lands, formerly used 
for crops, are being allowed to revert to pasture or forest. Some 
people are leaving the land and moving to the cities, others are 
taking their places on the land. 


tll( . TJje main conclusion which emerges from the above analysis of 

thL P «r i ^° f an< l Ut,llZ ?, tl ? n m India is ^at with our present me¬ 
thod of land use the available area is very insufficient for our needs. 
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Even though as much as one-fifth of the land is under crops—a 
fairly high percentage in comparison with other countries. And 
as most of it is of low productivity, agricultural production is not 
adequate to meet our needs even at the present very low standard 
of consumption. For example, although 90% of the crop-land 
under foodgrains, production of food grains falls short of consu¬ 
mption by 7,462 thousand tons. 

While the population has increased by about 39 percent during 
the last five decades, the production of foodgrains has not kept 
pace with it. This indicates an appreciable decrease in per capita 
availability of foodgrains from internal sources. For more than 
three decades India has been getting a much larger quantity of 
grains (mainly rice) from Burma than what it was exporting to 
other countries. The following table shows the import of cereals 
into India from 1968 to 1971. 

Table 24 


Import of Cereals 


(in thousand tons). 


Year 

Rice 

Wheat and 
wheat flour 

Other 

cereals 

Total 

cereals 

1968-69 

446 

4766 

482 

5694 

1969-70 

487 

3090 

292 

3872 

1970-71 

206 

3425 


3625 


Agricultural production in India can be increased along two 


directions— 


(i) Increased yield from existing fields. 

(ii) Cultivation of new lands. 

(i) Increased yield from existing fields is possible only at a 
great expense of money. Intensive use of natural andl artificial 
manures alone can considerably increase the yield from the soil. 

The money necessary for buying artificial manures, mostly 
from foreign countries, is lacking in India. The Indian farmer is too 
noor to afford this. The factory at Sindri produces about 3| lakh 
tons of ammonium sulphate annually. Bur the total requirements 
of this manure for this country have been estimated at 15 lakh tons 
annually The use of natural manure can be increased slightly by a 
. hahits At present cow-dung is used partly as domestic 

ftl ng Th[s practicc ca„ Pr b= changed by using soft coke as a dome- 
stic fuel It is not, however, easy to change overnight the habits 
of the people formed during centuries. The Government is raakim 
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efforts to convert into manure other kinds of refuse as well. Night 
soil and cow-dung and farm refuse generally are being made into 
“Compost”. In 1966-67 about 3.7 mill, tons of compost were made 
in urban areas by the municipalities. About 122 million tons of 
compost was made by the villages. In 1969-70, 149 million tonnes 
of compost manure was prepared from refuse material as compared 
with 125 million tonnes in 1968-69. A number of new schemes 
have been prepared for the utilization of compost and it is estimat¬ 
ed that these will give 14 million gallons manurial water per day, 
irrigate about 5,600 hectares and yield about 14,000 tons of addit¬ 
ional production of foodgrains and vegetables. Thus the supplies 
of manure are being increased in India. Mechanisation of agricu¬ 
lture has also been recommended for increasing food supplies in 
India. 


To modernise Indian agriculture, therefore, the Government 

of India has started a Central Tractor Organisation which possesses 

a fleet of tractors, agricultural implements and additional machinery. 

These tractors are working in different states of India by helping 

the farmer to produce more from his land. The use of tractors is 

becoming popular in India since the Second World War. This 

will be clear from the increasing imports of tractors in the country. 

During 1948-49 we imported tractors to the value of Rs. 1.9crores 

and this value increased to Rs. 7.8 crores in 1951-52. However, in 

1954-55 we imported tractors to the value of Rs. 3.9 crores. There 

are about 45,000 tractors in use in the country today. During 

*958, rec * a ' me d 15,600 hectares of kans land and 

1,200 hectares of Jungle land, besides carrying out levelling and 

terracing over an area of 1600 hectares, bringing the progressive 

total of area reclaimed by it since its inception to 6.6 lakh hect¬ 
ares. 


a ln . crease lr ? is also possible by using improved 

seed and better tillage with improved agricultural implements, 
ncreased irrigation will also help. Under rabi campaign, supplies 

of wheat seed and paddy seed were made available for M. P., 
Bengal, Rajasthan and Bihar. 


Efforts are being made by the Indian Council of Agricultural 
Research to bring 8.8 million hectares of land in the famine zone 

eL ve ^mr.V mPr ° Ved u CUlti ^ ati0 r n by dry farmin 8- A compreh- 
^uncil t mn research in dry farming was formulated by this 

Sable fnr^h- 0 ' B was not until 1933 that funds were 

iiariie P u irP °t C ’ an £ experimental stations were started 

Punjab The f Mahara . sht .ra Tamil Nadu, Andhra Pradesh and the 
that^the Iv.rJaT}* obt . a J5 ed « Sholapur and Bijapur showed 
years was u- U ? der V he im P roved method after five 

methods. ^ 0 ^gher than the one obtained by old 


been m*u^ed St S H! tab J e land fo . r a S ricultur e has already 

P . There is, therefore, very little scope for finding new 
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land for agriculture. The only areas where new land is available 
are the semi-deserts in Rajasthan where the soil is fertile, but where 
cultivation is not carried on at present for want of irrigation 
facilities. Gradually as these facilities are extended, some land will 
become available for agriculture. This is the only important source 
of increased agricultural production in India. 

Besides, the Malnad, the country in the south between the 
Ghats and the Sea-coast from Goa to Cannanore can also be made 
to yield crops. In spite of the great geographical advantages like 
the fertility of the soil and heavy rainfall Malnad is at present in a 
backward position because of excessive rainfall, unhealthy climate, 
prevalence of malaria, inadequacy of communication and scarcity of 
labour. If these problems are solved, Malnad can contribute subs¬ 
tantially towards the production of foodgrains in the country. 

Further, at present we have several million hectares of culti¬ 
vable wasteland infested by mosquitoes and malaria such as in sub- 
Himalayan Terai, along Western and Eastern Ghats. In these 
areas rice cultivation may be profitably undertaken as the rainfall is 
between 125 cms. and 250 cms. per year. 

The population of India is increasing at a considerable speed, 
but the area under food crops is either steady or decreasing owing 
to a part of it being transferred to the important commercial crops. 
The problem of food supply is, therefore, becoming acute every 
day. 

The total population of India in 1961 was about 439 millions, 
which was 546 millions in 1971. The population of India is increas¬ 
ing every year by about 1 per cent. Every year there are about 
50 lakh fresh mouth-> to be fed. The shortage of food must, there- 
fore, be offset by the increase in cereal output. The following table 
gives a comparison with U.S. A. and U. K. 



India 

U. S. A. 

U. K. 

Per capita consumption (in calories) 
per day 

1,683 

3088 

3C68 

Food Contents (per cent)— 

Cereals 

68.0 

23.0 

30.0 

Pulses 

12.0 

2.6 

1.7 

Nutritional elements in daily diet (per cent ) 
Fats and oils 

4.0 

15.0 

16.0 

Fish 

3.0 

21.0 

27.0 

Milk 

6.0 

13.0 

11.0 
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Deficiency in Indian Food 

Nutritional Quantity now 

Standard being consum- 

requirements ed (in ounces) 

(in ounces) 

Average daily diet of which 
Ghee and oil 
Milk and Milk products 
Fish and other proteins 

Solution of food problem 

(1) Changing the habits of the people, so that more meat 
and fish may be included in the diet of the people. 

(2) Better exploitation of Indian fisheries. The fisheries of 
India have been neglected so far. The backward condition of 
Indian fisheries is due to several factors such as a lack of mech¬ 
anised fishing, poor organization and management of the fish trade, 
the conservative nature of the fisherman, inadequate transport 
facilities and the unhealthy influence of the middle men. 

(3) Changing agricultural practices so that more fodder could 
be grown for cattle or goats which could supply meat or milk. 
Root crops and lucern can be grown in larger quantities as rotation¬ 
al crops, leading to soil fertility and greater supply of cattle fodder. 
Increased meat and milk supply can then take the place of cereals 
raised for our food from the soil. In order to bring about this 
change, however, better facilities for irrigation will have to be 
provided. 

(4) More manuring of the soil to enable greater yields of 
crops. 

(5) Scientific improvement in our agriculture to enable better 
yield, or reclamation of lands at present lying barren. 

(6) Bringing new areas under cultivation by extending irriga¬ 
tion facilities and clearing forests where necessary. 

(7) Restriction of the area under certain commercial crops 
like cotton and jute whose market is mostly outside the country 
and where the competition has become now serious. 

Food Problem Short-term Emergency Measures 


48.0 

18.0 

2.0 

0.3 

10.0 

5.0 

4.0 

0.3 


th. measures taken to minimise the dependence of 

the country on import of foodgrams fall into two categories namely, 
measures to increase food production and measures To utilise ?he 

f0 ^ 8r tt 1DS P r ? duced ln !j\ e country in a judicious manner so as to 
meet the maximum possible demand with these foodgrains. 

The measures to increase production of foodgrains were : 
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(1) Introduction of minor irrigation schemes like construction 
and repair of wells, tanks, channels, small dams, tubewells etc. 

(2) distribution of chemical fertilizers and other manures am¬ 
ongst the cultivators ; 

(3) distribution of improved seeds ; 

(4) fisheries development scheme ; 

(5) land improvement schemes like contour bunding, clear¬ 
ance and reclamation of waste land, etc. 

(6) plant protection and anti-plant disease schemes ; 

(7) other grow-more schemes intended to increase the yield 
per acre ; and 

(8) special campaign now being organised to increase the 
production of rabi grains, viz,, wheat, barley, gram and rabi jowar, 
by concerted action in educating the farmers in improved method 
for farming, arranging timely supply of improved seeds, fertilizers, 
manures, etc., securing co-operation of village workers and farmers 
and infusing enthusiasm in them to increase the per acre yield ot 
foodgrains. 

In the 3rd Five Year Plan greatest stress was laid on food 
production but as a matter of fact little attention could be paid 
resulting in excessive low production over the past years. We v»ere 
importing food grains worth about Rs. 1.50 crores every year. 
This resulted in increase of prices and cost of living. It was, there¬ 
fore, thought truitful to plan an ‘‘Emergency Food Production 
laying greater stress on food production during the entire period 
of the 3rd Plan. It has been further recommended to accord credit 
facilities and proper arrangement of irrigation and manure. rurtner 
it is intended to increase the irrigation area. This includes P r °8 r ' 
mmes for soil conservation, dry farming, land reclamation, floo 
control, improved seeds and agriculture implements, use of manures 

and fertilizers etc. 


questions 

1 “The physiographic units of India afford the most appro- 
priate framewodk for^any scheme of land utilization". ( 

2 Discuss in detail, with reference to Indian Union, the 
possibility of constructing, on information at present available, 

“potential land use” map. 

3 Give an account of the influence of structure land forms 
and climate on habitability and the uuhzatton of land m Penm 

sular India. v 


Land Utilization 
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4. Discuss the influence of physical and climatic conditions 

on population and land utrization in either Kerala or the vale of 
Kashmir. (Agra, 1957). 

5. Estimate the changes in the land use and industrial esta¬ 
blishments in either the Rihand Dam Project area or the Bhakra- 
Nangal Project area within last one decade. (Meerut Uni. 1969). 

6. Discuss the general land use pattern of India and recommend 

the desirable changes to be brought in it in the interest of the 
nation. (Meerut Uni. 1971). 



AGRICULTURAL PROBLEMS AND 
DISTRIBUTION OF CROPS 


10 


A nation, in order to feed its population and to provide the 
raw materials to meet its other requirements, has to depend mainly 
on its soil resources and agricultural productions. Just as human 
beings and animals have certain requirements for their well-oein 0 , 
plants also have their requirements which are met out from the 
natural resources. Of course, many factors are involved m proper 
utilization of the resources to produce the best effect. If any o 
these become a limiting factor, crop production is mar k edly affected: 
These complex factors can be mainly grouped into two heads 

climatic factors and soil factors. 

Physical and chemical properties of soils and meteorological 
conditions control and determine the distribution and cultivation of 
food crops C °?nthe Indian Republic, where rainfall is extremely 
variable and uncertain, agricultural security cannot be achieved and 
it is the geographical environment which determines the highjor low 

safeSSSHSHsS 

important crop characteristic of that region. 

Before studying th. main, «cg* “h ‘the atri- 

necessary to study the practices usually asso 

culture in India. 

Fragmentation of Holdings 

. f*_ r the f at her dies his land is distributed amongst the sons. 
After the latner aies, tai , a collection or consoli- 

This distribution of lan ^ ? oe f s " ented . This is due to the fact 

dated one, but its f r s j x tracts which are to be 

that tracts vary m fert.lity. J f a ft"? t h cm ^11 tret smaller plots of 

distributed among three so ■, ^ inheritance of land goe s on 

each land tract, and in y . becomes more acute, 

jhe productivity of land and of the 
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backwardness of agriculture all round is to be found in the excessive 
sub-division and fragmentation of holdings in many parts of the 
country. 

Sub-division and fragmentation have made cultivation more 
costly. This practice is very wasteful in the sense that the farmer 
cannot concentrate all his attention and energies at one particular 
place. According to Turner, “disadvantages are obvious. The 
nearer fields are apt to be over worked and the remote ones 
neglected. It involves waste of labour in moving manure, imple¬ 
ments, cattle and water to a distance, waste of land in providing 
boundaries and waste of time in going to and fro between the 
fields. It facilitates damage by theft and cattle trespass; makes the 
use of labour saving difficult; and it restrains cultivators from 
attempting improvements.” He cannot provide proper manuring 
to the fields. No irrigation is possible in such fragmented holdings. 
Sometimes it leads to litigation and wastes the farmer’s hard- 
earned money. No preventive measures can be taken against the 
pests and locust menace. The only solution of this problem is the 
consolidation of holdings. This can be done through co-operative 
societies. But the Indian farmer is a great ancestor-worshipper. 
He cannot abandon the land inherited to him by his forefathers. 
So the final solution is the enactment of legislation. A certain 
limit should be fixed by the government beyond which no fragm¬ 
entation should take place. 

Progress has been made in the consolidation of holding in 
M. P., Maharashtra, U. P., Punjab and Rajasthan. The work is 
almost completed in Haryana and Punjab. 

The average size of a holding for the whole India is 3.0 
hectares, but this varies from state to state : Assam 2.12 Bihar 
1.64, M.P. 5.56, Tamil Nadu 3.88, Orissa 2.44, Punjab 4.72, U. P. 
2.12, W. Bengal 1.88 hectares. The size of holding in Kashmir is 
1.52 hec., Kerala 96 hec., Mysore 2.88 hec., and in Rajasthan 
6.66 hectares. 

Manure 


Agriculture in India does not get proper manures. The soil 
of India is being exhausted largely owing to lack of manure. Accor¬ 
ding to Basu the fertility of the soil being reduced fast to the 
permanent limit by (1) Continued cultivation without replacement 
by sufficient manure, (2) Spread of cultivation, and (3) Cattle 
epidemics. The supply of manuie is extremely limited. 


.oil [5 rt,I,ser !P 1 J y the same part in relation to the 

k a ° t0 th " bod y- Just as a well-nourished body 

t“e feSilitv 6 cfforl i a well-nourished soil will have 

orcranS a f n? Jm'- Manu . res ma y ** classified into two classes—(a) 
organic and (b) inorganic manures. Organic manures may further 
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be sub-divided into (i) bulky organic manures (ii) concentrated 
organic manures. Bulky organic manures include farm-yard manure, 
compost manure, nightsoil and green manure, while concentrated 
manures are oil cakes, bonemeal, dried blood, horns and hoofs, 
etc. The addition of bulky organic manures like farmyard manure, 
which is a by-product in farming by bullocks, helps the soil by 
increasing its water holding capacity, improving soil aeration, and 
by changinn the plant nutrients through slow decomposition into 
forms readily available to plants. There are other advantages in 
the use of organic manures, namely, 

(a) Steadiness in yield over a period of time, (b) benefit to 
ihe succeeding crops by their residual effects, and (c) ability to 
withstand unfavourable weather conditions. 


Under the urban compost scheme 53 lakh tonnes of town com¬ 
post was distributed during 1971-72. Rural compost , production 
during 1970-71 was 15.77 crore tonnes. 


Coming now to inorganic or synthetic fertilizers the consu¬ 
mption of Nitrogenous fertilizers increased to 1.038 million‘ tonnes 
during 1967-68, as compared to 1.738 million tonnes in 1966 6 . 
In 1970-71 the consumption of Nitrogenous fertilizers amounte 
to 15 98 lakh tonnes, while in 1969-70 the consumption was estimat¬ 
ed at 2 0 million tonnes. Consumption of phospbatic fertilizers 

was 14 lakh tonnes in 1970-71. 


The use of potassic fertilizers has al«o risen from .7 million 
tonnes in 1967-68 to .8 million tonnes in 1968-69. In 1970-71 the 
consumption was 9 lakh tonnes. 

India’s requirement of nitrogen fertilizers is placed at between 
2 and 2-5 million tons. Minimum requirement would probably 
estimated at 1*5 million tons on the basis of 30 lbs. per .4 beet . 
It is estimated that the use of one ton of fertilizer on an ax 

of 30.0 hectares results in an extra 10 ton prod action of food- 
grain. 


Soil Erosion 

The soil exhaustion in India is not merely a question of limit- 
; Diant food, it is the position of that plant food in the soil. In 
-SP lies manuring is beyond the financial scope of the farmer. 
Continued manuring year after year is the exception rather than 
♦he rule and therefore, most of the manures applied must be 
i upon as a top dressing. The result is that there is a 

tendency for crops to feed near the surface which greatly affects 
tendency istinc drought. If a crop is to resist drought 

»ood must find its way deeper into the soil where ihe roots 

of the crop Should normally develop, and this can now only be 

done by reeular and systematic manuring. 
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Soil erosion is the most serious problem facing agriculture in 
India. The effect of soil erosion is far fetched upon agriculture. 
This goes far beyond the removal of the valuable top sod on which 
plants depend for their nourishment- One direct effect is of course 
gradual decline in crop yields which more than offsets any gains 
brought about by seed selection and manuring. The direct effect in 
pastures and grazing lands is to reduce the capacity of land tor 

carrying livestock. 


Bad Seeds 

Agriculture in India, moreover, suffers from the application of 
inadequate and bad seeds. Usually seeds are laid aside and kept 
unprotected for the next sowing season. Thus the seed is badly 
affected by worms and when sown the resulting plants also turn 
unhealthy. Sometimes, farmers have to open their seed-store for 
consumption and for sowing purpose borrow it from the local 
grain merchants or Baniya which is bad and unhealthy. 

The best solution of this problem is the inauguration of co¬ 
operative seed-stores which will provide farmers with large grained 
and healthy seeds. Co-operation on the ordinary pattern may be 
difficult to introduce because people are illiterate and do not under¬ 
stand a money economy. 

Indebtedness of Cultivators 

In India, the natural indebtedness of the cultivating classes* 
and their recklessness in the matter of marriage expenditure and in 
litigation are features which affect most seriously the possibility of 
improving agriculture. Owing to the pressure of population and 
the special tendency to litigation and to spending large sums on 
marriage, the nation is loaded with a large burden of debt. 

The smallness of the holdings occupied by cultivators constitu¬ 
tes a limit to the possibility of improvement. The average size of 
a holding is probably below 3 hect, and each man’s first concern 
is to provide food giains for himself and his family. Consequently, 
it often happens that land which might grow highly remunerative 
crops is given up to the growing of grain crops and the best use of 
it is accordingly not made. The land is often handed over to poor 
tenants who cannot wait for rich crops like Sugarcane and Tobacco, 
but must grow food grains. Other influencing circumstances are 
the varying systems of land tenures, the relations of tenant to land¬ 
holder and of people to the nation, the indebtedness of cultivators, 
the want of capital in agriculture, and the sub-division of land.’ 
The poverty and indebtedness of the average farmer makes it 
impossible for him to improve his farming by any means requiring 
capital. In addition he has little incentive to do so, as his margin 
between success and failure is so small that he dare not try any 
new ideas. 

eg-ii 
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All the above factors contribute a lot towards lowering the 
yield per hectare. The yield in India is lowest in the jworld. In 
lDdia the average productivity per man per year in agriculture is 
the lowest as would be clear from the following data: — 


Country 

(in U. S. Dollars) 

W. Germany 

3,495 

New Zealand 

3,481 

Australia 

2,442 

U. S. A. 

2,408 

Japan 

2,265 

Canada 

2,126 

U. K. 

2,057 

Austria 

1,233 

Norway 

973 

India 

105 


Crop Pattern 

After studying the agricultural practices and the problem asso¬ 
ciated with it, the study of the crops is also quite essential. The 
crops grown in India can be classified into two heads— 

(1) Subsistence crops which include Wheat, Rice, Jowar, 
Bajra, etc. 

(2) Commercial crops such as Sugar-cane, Tobacco, Tea etc. 

Relative Importance of Major Crops 

The two outstanding features of agricultural \production in 
India are the wide variety of crops and the preponderance of food 
over non-food crops. 

The table 25 shows the area under major crops in 1970-71 
and production of principal crops during the same years. 

Table 25 

Area and Production of major crops in 1970-71 

Production in 
’000 tonnes 


Crop 


Area in thousand 
hectares 


Rice 

Jowar 

Bajra 

Maize 


3,76,80 

1,86,05 

12,493 

5862 


40430 

9721 

5327 

5574 
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Ragi 

Small millets 

Wheat 

Barley 

Total Cereals 

2783 

4733 

16,626 

2765 

2117 

1732 

20,093 

2716 

101547 

87,810 

Gram 

7751 

5546 

Tur 

2669 

1842 

Other pulses 

116,03 

4303 

Total foodgrains 

123,570 

99501 

Potatoes 

511 

4093 

Sugarcane 

2718 

131,223 

Black pepper 

120 

25 

Chillies 

655 

390 

Ginger 

20 

19 

Tobacco 

434 

338 

Ground nut 

7218 

5144 

Castorseed 

378 

110 

Sesamum 

2307 

433 

Rapeseed and Mustard 

3103 

1507 

Linseed 

1740 

415 

Cotton 

7712 

5233** 

Jute 

770 

5609 

Mesta 

327 

1141 

Tea 

353 

396* 

Coffee 

N.A. 

63 

Rubber 

N.A. 

N.A. 

Coconut 

N.A. 

N.A. 


The subsistence crops grown in India can be further sub¬ 
divided into two heads— 

(i) Rabi crops 

(ii) Kharif crops 


• 000 tons. 

•• Bales of 000 Kg. with 180 Kgs each. 
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The major rabi crops are wheat, barley, gram, linseed, rape 
and mustard. The major kharif crops are rice, jowar, bajra, maize, 
cotton, sugarcane, sesamum and groundnut. 

The seasons and duration of principal crops are shown 
below— 


Crop seasons 


Crop 

Season 

Duration 

Rice 

Winter 

5* to 6 months 


Autumn 

4-4* 


Summer 

2—3 

Wheat 

Rabi 

5-5* 

Jowar 

Kharif 

4*—5 


Zaid Kharif 

2* »> 

Bajra 

Kharif 

4* »> 
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Maize 

Kharif 

4—4* 

Months 

Ragi 

Kharif 

3* 

99 

Barley 

Rabi 

5-5i 

99 

Gram 

Rabi 

6 

99 

Sugarcane 

Perennial 

10—12 

99 

Sesamum 

Kharif 

3 \^ 

99 


Rabi 

5 

99 

Groundnut 

Kharif Early Late 

4-4* 

99 

Rape and Mustard 

Rabi 

4—5 

99 


Zaid Rabi 

4 

99 

Linseed 

Rabi 

5—5* 

99 

Castor 

Kharif Early Others 

8 

99 

Cotton 

Kharif Early Late 

6—7 

99 

Tobacco 

Kharif 

7 

99 

Jute 

Kharif 

6—7 

99 


Agriculture is the most important industry of the people in 
India. Leiving out China, there is no country in the world in 
which so many people depend on agriculture for their livelihood as 
in India- Abjut 70% of our total population is engaged in this 
industry. Yet, in spite of it the present-day agriculture in India 
cannot be said to be a scientific agriculture. It ranks first in the 
World in the production of groundnuts and tea and enjoys a 
virtual monopoly in production of lac. It is the second largest 
producer of rice, jute, sugar, rape seed, sesamum and castor 
seed. 

Most o r the cultivated area lies in the plains of the Ganga 
and the Sutlej and the coastal plains. More than one-half the area 
of these plains is under the plough. The remaining part of the 
cultivated area lies scattered in the plateau region where the black 
soil region is the most important. An important feature of the 
plateau region is the large proportion of cultivable area left as 
fallow. Andhra Pradesh, Tamil Nadu, Maharashtra and Gujarat, 
Rajasthan and Madhya Pradesh showed the largest area of fallow 
land. More than half the fallow land of India lies in these States. 
A certain part of the agricultural area in India is cropped more 
than once in the year. 

Agriculture in India is characterised by certain features 
which are not met within the agriculture of the industrialised 
countries of the west. There the requirements of factory workers 
dominate agricultural production. The features of Indian agricul¬ 
ture are— 

(l) Most of the land in India is devoted to the cultivation of 
toodgrams- About four-fifths of the cultivated area here is under 
food crops. 
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(2) There is no crop which is grown for the specific purpose 
of providing fodder for cattle or other animals. Cattle fodder in 
India is largely a by-prcduct of the food crops. 

(3) The use of manures is very scanty and haphazard- Most 
of the animal refuse which gives the best all-round manure is 
burnt as fuel, owing to the scarcity of forests in the important 
agricultural areas- 

(4) The yield per acre, therefore, is very small. 

(5) The Indian bullocks on whom falls the whole of the 
agricultural work are weak and puny creatures who cannot pull big 
ploughs necessary for deep ploughing. 

(6) As contrasted with the temperate land agriculture, Indian 
fields generally produce more than one crop in the year- 

(7) Severe losses occur in Indian agriculture owing to 
droughts, as irrigation facilities are inadequate- 

QUESTIONS 

1. Analyse the present position of agriculture in India, and 
suegest ways and means, which in your opinion, will help its future 
development* 1950) 

2- Discuss the distribution of crops in relation to rainfall in 

India. 

3. “The world of an average Indian farmer ends at bis 

horizon with an eye on the sky for the monsoon and with his lands 

in the earth for food, man lives close to nature.” Discuss this 

statement in ihe light of chief characteristics of Indian agriculture. 

\Agro> 1J53J 

4. Analyse the geographical background for the backwardness 
of the Indian agriculture- In what directions, in your opinion, can 

it develop? 


FOODGRAINS <1 



Rice 

Rice is the most important food crop of India- Nearly three- 
fourths of the people in the country subsist on it. 

The Rice Environment 

Rice, though principally a tropical crop requiring high tempe¬ 
rature and humidity for its growth, is cultivated both in the tropiy^ v ^_ 
cal and Sub-tropical zones extending from 40°S . to 45°N latitude. 
However, most of the rice lies between 70° to 140°E longitude. Rice 
predominantly is a monsoon crop where alone it finds most ideal 
conditions for its growth! 

Rice cultivation in India extends from S° to 25°N latitude, and 
the crop is grown under widely varying conditions of rainfall, 
altitude and climate- There are rice grown at sea level in the river 
deltas, in areas even below sea level with protective embankments 
as in some parts of Kerala State, in 5 to 6 metre of water as the 
deep water rice in the States of Assam and West Bengal, and at 
altitudes of 915 to 1524 metres and even more as in Kashmir and 
the slopes of the Himalayas- 

CVmate , Surface and Soil. The rice crop requires high tem¬ 
perature and high humidity, with abundance of water durins its 
life period- 

The paddy plants require very hot and humid weather condi¬ 
tions. They require a temperature from 10 to 21 C C, during sowing 
period. At the harvesting time, wl en it ripens, the temperatures 
suitable vary from 37° to 38°C. 


Among the environmental factors affecting rice production, 
water supply is most important. The rice crop requires large quan- 

Ui 1C * °rl wat ? r * * n the north-eastern region, comprising Assam, 
West Bengal, Orissa and South Bihar, where rainfall is high rice is 
a dominant crop, occupying more than 80 per cent of the culti- 

ivnlnc.T 3 ' •• G r°V? g / Urthcr South ,hrou gh ^e plateau region of the 
PeninsuJa, rainfall decreases, and rice crop is grown to the extent 

PCr * CCnt ° f . lhe CU,tiVatcd area ’ bein S concentrated in 

C °? Slal ar ? s of Andhra Tamil Nadu 

*!“ Kerala Sla es- In northern and central India, rice is arown 

natunTrrinfon^i co J ldlt,ons a J e favourable. In this region whenever 

wSUrr J?i nfa 1 aCkS ’ frora local canals is resorted to and the 

water requirements are fulfilled. 
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In India nee is grown under diverse soil conditions. The soils 
most suited to the cultivation of the crop are heavy soils-clays or 
clay loams- Such soils, capable of holding water, are found under 
tank and canal irrigation conditions and river delta areas, and 
crops on these soils give high yields- The most important groups 
of soil under which the crop is grown in the country are the 
alluvial soils, red soils, laterite and black soils and also marshy soils- 
Large areas under the crop are found along the banks of rivers, as 
water rather than soil is the more important factor in deciding on 
the suitability of an area for growing rice crop. 


Besides this happy combination, the monsoon lands are densley 
populated areas with abundant supply of cheap labour- For it 
must be realised ihat rice cultivation is not suited to mechanical 
cultivation- It needs plenty of hand labour- But water is the 
limiting factor in the cultivation of rice in India. Mountain slopes 
have been terraced or marshes drained to make rice farms wherever 
water is enough for the needs of rice- Where rain-water is not 
enough for rice, but where rice must be cultivated for >ome reason 
or the other, irrigation has to be provided. In general, it can be 
said that rice needs plenty of heat, plenty of rain, plenty of 
labourers, and plenty of alluvium to give plenty of food for plenty 
of people. There is no other food which is so plentiful in India as 
rice, but the people who eat it are also plentiful and hence a 
shortage of rice in the country- 


Upland aod Lowland Rice 

The rice crop in India can be divided into two categories: — 

(1) Upland Rice- Which is sown without irrigation, in the 
months of March and April and becomes mature within 5^ to 6 
months- Hence its harvesting takes place in September-Ociobcr- 
This is a drought resisting type of rice. It is usually grown in the 
higher elevation and rugecd topography. This rice crop, sown in 
the month of ‘Chaitra’ is known as “Olkheri” or “Rasoti” in the 
local dialect. This variety of rice totally depends on natural rains 
for its water requirements- This variety is the characteristic crop of 
the hilly and diier regions- Its use is also confined totally to local 

consumption. 

(2) Lowland Rice. The second variety of rice grown in India 
requires a lot of irrigation during its sowing and harvesting period- 
This variety of seed is firstlv sown in small seed-beds, entirely 
covered with water. When the plant becomes 10-12 ems- in height, 
it i> transplanted from seed to larger fields. The transplantation 
which is done mainly by women and men is referred to as “Ropai-” 
This variety of rice reaches maturity within 4£ months, the harvest¬ 
ing is done in October-November. In the marshy land the seeds 
are thrown all over the field and no transplantation is done- 
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listribution of Rice 

^ Rice is grown in almost all the States of India, but its cultiva¬ 
tion j s mostly concentrated in the river valleys, deltas and 
low-lying coastal areas of. north-eastern and southern India, in the 
States of Andhra Pradesh, Assam, B.har Maharashtra Kerala, 
Madhya Pradesh, Tamil Nadu, Mysore, Orissa, U. P-, andWest 
Bensal which together contribute about 97% o. the country s nee 


production. 

Rice Regions ' ... 

The rice areas in the country can be broadly divided into the 
following five regions according to the rice-cropping seasons- 

1. North-eastern Region. This area, which comprises Assam, 
Wes t Bengal. South Bih ar and Orissa , grows rice in the basins of 
the Brahmaputra, Ganga and Mahanadi rivers, and has the highest 
intensity of the rice cultivation in the country- 

Bengal is the largest producer of rice in India- Almost in 
every district rice accounts for more than 60% of the sown area- 
Most of this rice is obtained from the AAfAN crop which is sown 
in June and harvested about Novembers! It will be seen from the 
following table that during this period ‘uopious rain falls regularly 
in Bengal:— 


Rainfall and Temperature in Benge l 


Months April 

May 

June 

July 

August 

September 

Rain 8.4 

19.3 

36-8 

37.8 

35.5 

27-1 

(Centimetres) 
Temperature 28-6 

28-9 

28.9 

28-3 

28.3 

28-3 


Bengal provides another requirement of rice cultivation in its 
uniformly high temperatures- But a high temperature is not so 
essential as high rainfall, r-or rice is cultivated on the slopes of 
the Himalayas even on heights of 8,C00 feet (2438 metres) or so 
above sea-level where temperatures are not high. 

The three main crops of Bengal and the neighbouring areas 
are given in the following table:— 


Rice Crops of Bengal 


Crop 

When sown 

When transplanted 

When harvested 

1- 

Aus 

April-May 

Sown (Broadcast) 

August-September 

2. 

Aman 

June 

July-August 

November-January 

3. 

Boro 

II 

October 

• • ■ ■ 

December 

March 


When rice is cultivated on high lands or on dry lands which 
are not completely submerged during the rains, it is sown broadcast 
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in ihe field itself. But when it is cultivated in lowlands which are 
filled with water during the rainy season, it is first sown in nur¬ 
series from where plants are transplanted into the fields when they 
are about a foot high- 

In those lowlands where water is too deep for transplanta'ion 
of rice plants, a special crop of rice is sown broadcast in February 
or March before the rainy season starts. This crop is harvested 
only after water has subsided in the field after rains- 

(A) AUS or autumn rice crop. This is sown in April or May 
on comparatively high land and harvested in August or September. 
AUS paddy cannot be grown on land on which more than two 
feet of water accumulates during the rainy season. The land on 
which this paddy is grown in generally light and easily workable. 

(B) AMAN or winter rice crop is sown from May to June and 
harvested from November to January. It faces complete submer¬ 
gence and the uprooting action of rushing water. It increases in 
height with the rise in water level. 

Aman rice is the most important in Bengal. More than three- 
fourths of the rice acreage and output is accounted for by it. The 
following table shows the share of each crop:— 


Crop 

Acreage 0 /,, 

Output% 

Aman 

86 

87 

Aus 

13 

10 

Boro 

1 

3 


(C) BORO or summer rice rom. It is sown in depression 
and swamps from October onwards when the rain water has sub¬ 
sided and is reaped in March. It grows in dry season and has to 
face droughts during the latter period of its growth when the water 
in the depressions is drying up. The yield per acre ot this rice is 
the highgstr'""” 

^"‘fhe rice crop in Bengal, and in other areas where irrigation 
is not much practised, is damaged to some extent by the vagaries 
of rainfall. The rice crop of Bengal is also sometimes damaged 
by untimely floods in the Ganga due to late and .heavy rainfall in 
U. P. These floods fill the depression along the river with water 
which cannot be used for sowing the rice crop, as the water does 
not dry up in time for sowing. 

Rice cultivation in Bengal is done almost without any manur¬ 
ing of the fields. It is only recently that green manuring is being advo¬ 
cated. Fortunately, however, large parts of Bengal are subjected to 
river floods resulting in considerable deposits of silt which help the 
land to regain fertility. To save the cultivator from loss, the Agricul- 
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ture Department has developed by research early-maturing varieties, 
as also high-yielding varieties- Among the improved varieties, may 
be mentioned the “Dhoiral” of Bengal which yields up to 1200 
kilograms per acre (2,560 lbs.) 

2- Southern Rice Region - This area, comprising the deltaic 
tracts of the Godavari, Krishna, Cauvery and Tamprabarni and the 
non deltaic rain-fed areas of Madras. T amil Nadu Andhra Pradesh and. 
Kerala also has three rice growing seasons. The rice season in Tamil 
Nadu varies greatly. The first crop is sown between May and 
December and gathered from September to April- The second crop 
is sowh between October and March and harvested between 
January and Jurie. Other areas where rice crop covers over 
60% of the sown area are Tanjore and Kanara in Tamil Nadu, 
West Godavari in Andhra Pradesh. In Kerala also it is an im¬ 
portant crop- 
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June to November-December and second rice season from January 
to May in some parts. 

4. Western Region • This area comprising the coastal zone 
of Maharashtra and Mysore, has only one season from May-June 
to November-December. Medium or long duration variety is grown, 
as the crop should mature before the onset of winter- 

5- Northern Region • The area comprising North Bihar, 
Uttar Pradesh, the Punjab and Jammu and Kashmir, has only one 
single crop of rice which can be grown from April-May to 
September-October- In the Punjab rice is grown in the Canal- 
irrigated areas during Summer only- Rice is also important all 
along the Himalayas in the Terai region, as well as in the 
mountain river valleys- In U- P-, the eastern districts and the Sub¬ 
montane districts are the chief producer of rice- Rice is, however, 
also cultivated to some extent in the canal irrigated areas- 
There is only one crop of rice raised here- Kashmir is an 
important producer- 

( The distribution map 33 of rice shows that there are two 
areas in India which grow practically no rice- These are the Black 
Cotton Soil area and the desert and semi-desert of Thar and Rajas¬ 
than- There are not enough facilities for irrigation of rice in these 
regions. 

The cultivation of rice in India follows »the rainfall line- As 
one proceeds further into the interior of the country where rainfall 
decreases, there is a fall in the cultivation of rice- A large propor¬ 
tion of the rice grown outside Bengal and Assam is irrigated- 
This is specially so where either the rainfall is precarious or scanty- 
Rice crop cannot bear long intervals of drought. Except in U- P- 
and the Punjab, there are two to three crops of rice every year, 
autumn, winter and spring crops. 

Rice is considered generally as a winter crop in India, as 
over the whole of the country it is harvested mainly from November 
to January. The sowing lasts from April to August for most of 
the varieties grown in India- But in the main rice producing areas 
of Bengal, Assam, Bihar, Orissa and Tamil Nadu there are autumn 
and summer crops of rice as well. 

The Production of Rice 

/'Except China, about which reliable statistics are wanting, 
Indfc produces and perhaps consumes also the largest amount of 
rice in the world. Most of the Indian supplies come from Andhra 
Pradesh, Tamil Nadu, Bihar, Orissa, Madhya Pradesh and Bengal- 
Generally speaking, about one-third of the total crop is contributed 
by the two states Bengal and Tamil Nadu, Bihar and Orissa con¬ 
tribute about another one third. The acreage, production and 
average yield in the different states are given in Table 26. 
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Table 26 


in differen ' 


State 


Area 

thousand hectares 


Production 
thousand tonnes 


Andhra Pradesh 

Assam 

3395 

2000 

Bihar 

5232-— 

Gujarat 

488 

Kerala 

874 

Haryana 

267 

Maharashtra 

1355 

Delhi 

2 

Manipur 

140 

Tripura 

269 

H. P- 

105 

Nagaland 

67 

Arunachal Pradesh 

55 

Madhya Pradesh 

4333 

Tamil Nadu 

7686 

Mysore 

1159 

Orissa 

4566 

Punjab 

389 

Rajasthan 

119 

U. P. 

4553 

W. Bengai 

4949 

% 

J- & K- 

222 


4650 
2016 
4539 
597 
1271 
450 
1662 
2 
184 
245 
450 
74 
47 
3646 
5303 
1952 
4383 
671 
134 
3729 
6104 ^ 
396 


INCREASING SUPPLY 

In spite of the large hectrage under rice in India the yield per 
hectare is very low. This is due to the absence-of manuring and 
old aged techniques of agriculture- The average yield per .4 
hectare in India is only 1204 lbs (545*17 kgs-) as compared with 
Japan’s 3750 lbs- 

The highest yield of rice in India is in Bengal- India does 
not produce rice enough for her own requirements- This deficit 
will increase as the population-increases unless greater outturn of 
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rice is possible- We have already seen that water sets a limit to 
i urther extension of rice cultivation in India- The only method, 
therefore, to increase the output is to increase the yield- The 
31 ’eld at Dresent can be raised only by greater application of 
manure. ) 

Tfie Government is popularising in this country the Japanese 
method to increase the yield of rice per acre. The chief features of 
this method are (i) the uses of less and better seed; (ii) sowing the 
seed in a raised nursery-bed: (iii) transplanting the seedlings in rows 
so as to make weeding and fertilizing easy; and (iv) increasing use 
of natural and chemical fertilizers like compost, green manures and 
ammonium sulphate. 

The Japanese method of rice growing has been successfully 
adopted in most States in India- The area under Japanese method 
of cultivation increased from 4 lakh acres in 1952-53 to 13 lakh 
acres in 1953-54 and 21 lakhs in 1955-56- This was further raised 
to 22-4 lakh hectares in 1958-59- In 1958-59 the area under 
Japanese method stood at 22-4 lakh hectares. The yield of rice 
per acre under Japanese method is about 20 maunds, whereas 
under local method only about 11 maunds- The production of 
paddy is as much as 700 kilograms per acre- 

The following table 27 shows the production of rice in India 
since 1964-65- 


Table 27 

Rice Production in India 


Year 

Area 

(thousand hectares) 

Production 
(thousand tons) 

1968-69 

36967 

39761 

1969-70 

37680 

40430 

1970-71 

37432 

• 

,42448 


Trade in Rice 

India’s annual requirement of rice exceeds her production, 
and the deficit is met by imports- 

The Indian Government has to import rice from any country 
with which it can bargain- In 1951 about 7-4 lakh tons were 
imported, and 3-9 lakh^tonsin 1958- The imports came from 
Burma, Thailand and Egypt- 

The following table shows the import of rice into India since 
1966. 
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RICE 


Year 

Import of rice 
million rupees 


1969-70 

48-5 


1970-71 

24-9 


1971-72 

15*1 



l\«vv “ V - - --**) ------I- 

The large population of the rice-growing parts of India does 
not leave any surplus of the crop for export purposes. Most of 
the trade in rice is inland trade. The largest inland movement of 
rice is from Madhya Pradesh, a thinly populated area. The largest 
inward movement is into Kerala, Tamil Nadu, Maharashtra and 
Bengal, where rice consuming population is considerable, but 
where the local produce is not enough. 

Rice husking mills first clean the paddy and remove the husk 
before rice is brought to the market. In the rice-growing areas 
there are many rice mills, the largest number being in Bengal. In 
some of these mills, husk is used as fuel, in others oil-burning 
machinery is common. The rice straw is tough when dry, owing 
to the hot and moist conditions under which rice grows. It cannot, 
therefore, be used as fodder. It is used for thatching of roofs or 
for making mats. With industrial development of the country it 
can be used for various purposes like cardboard making and several 
other packing uses etc. These uses can bring to the cultivator 
plenty of money. 

9 tfffi&AT 

Wheat is the most important grain in India, for people prefer 
it as a staple food. It is important in areas in which rice is not 
important, because climate and soil requirements of the two grains 
are different. 

c i Climatic requirements. Although wheat grows in many states 

of India in diffeient climates, for the period of its early growth it 

must have moderate rainfall with rather cool, moist weather, long 

continued if possible. This must then be followed by warm, bright 

Tttr Sf y -, dry gather. Wheat requires a fertile loam or any 

Sni ^ • 6 i S01 ’ prOVlded 11 ,s 001 too wet. It grows best in a 
cool moist climate and ripens best in a warm, dry climate The 

-O to So'rsom Is ,H Wherei f the “ -infall iT be. Jeen 
p tu t0 ^ cms ) the winter temperature is between 10-15° 

2i - 26 ° f and wh - «■*» 

Regions with good wheat 
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less than 76 cms. Some wheat is even grown in areas receiving as 
little as 15 cms. per year. The climate of Punjab and Uttar 
Pradesh with its mild, rainy winter and hot, dry summer is highly 
favourable for wheat. The largest acreage under wheat is found, 
therefore, in the drier and higher parts of the Sutlej-Ganga plains. 
During 1970-71 out of the 17892000 hectares under wheat in the 
whole of India more than 9000,000 hectares or about 60 p. c. were 
in the Indo-Gangetic Valley west of Varanasi and only .4 million 
hectares mostly in Bihar, in the lower Gangetic Valley east of 
Varanasi. There is no factor so injurious to wheat as the excessive 
humidity which marks the eastern section of the Gangetic Valley, 
both because of higher rainfall and its heavy soil. Madhya Pradesh, 
U. P., Punjab, Rajasthan, Bihar, Maharashtra and Gujarat States 
are the chief producers of wheat in India. All these parts are in 
the interior of the peninsula away from the wet coastal regions. 

Thus it may be said generally that wheat cultivation in India 
increases from south to north ; that is to say, on leaving the humid 
atmosphere and the inundated soils of the south and the east. Wheat 
is practically absent from the red and yellow soils. The other area 
without wheat cultivation is the Thar desert. 

Wheat Regions 

The wheat areas of Indian Republic can be broadly grouped 
into the following regions according to productivity. 



WHEAT AREAS 


AREAS Of HEAVY PROOUCTW 
(OV£«4C/4 nET sown AREA) 

AREAS Of MEWl/MMOCWTIOM 

to -40% MCTAUCA sown 
(AREAS Cf-LOV/ PRODUCTION) 
(BElOW^flETAttA SOWN) 




Fig. 39. Wheat zone in India 
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(1) Northern Region. This area comprising Punjab, Haryana, 
Uttar Pradesh and Bihar, has low winter temperatures, and wheat 
crop can be crown from October to April. 

Wheat is grown widely throughout the northern Region as a 
winter crop, U. P., Punjab and Haryana supplying over 74% of the 
total outturn in the country. This crop occupies, on an average, 
about 10% of the total cultivated area. In Punjab, Haryana and 
U. P. more than one-third of the crop is irrigated. 

Most of the wheat area in the Punjab is found in the north¬ 
west Punjab. Thus, the districts of Amritsar, Gurdaspur, Jullundur, 
Ludhiana, Ferozepore and Patiala accounted for about one-third 
of the total wheat production of the State. While in area and in 
total output Punjab stood first in wheat cultivation, its yield per 
hectare is comparatively low. The highest yield is recorded in 
Jullundur, that is 1250 lbs. per hectare. 

Haryana, with its fertile, alluvium loamy soil, its moderate 
rainfall, its cool winters and abundant irrigation facilities easily 
occupied the important place in wheat producing areas. It is in the 
central and northern Haryana that abundant irrigation facilities are 
found. The south-west portion of t! e state is dry. The wheat 
growing districts are Arabala, Karnal, Jind, Rohtak and Hissar. 

Wheat is also grown in Gurgaon district but the yield per hectare 
is very low. 


In Northern wheat growing region, Uttar Pradesh is the most 
important btate in area and production view-point. In 1970-71 
J. P. had 5863000 hectares of land under wheat cultivation or that 
is about 30% of the total wheat area in Indian Republic. The 
total output was recorded 23247000 tons in 1970-71. 

Most of the wheat area in U. P. lies in the Doab between 
theGanga and the Ghagra rivers. More than one-half of the total 
area is under wheat cultivation in this region. Next in importance 
comes the Doab between the Ganga and the Jamuna. The least 
important districts for wheat in U. P. are those lying at the junc¬ 
tion between the Peninsular regions and the Ganga plain. The 
wheat cultivation is also important in the districts east of the 

wA?;h° W i inS l V hC ferU e S011 a ? d irrigation facilities from wells. 

r 5 ct lar 8 est acreage under wheat in U. P. is in the district 
o f GoraU'pur. This is however, due to ,he fact that this dism’c! 
has the largest cultivated area in U. P The nmnnrtmn 

onl-LvenTh ‘°TWs mlv ^ ultivated area . in this district is only about 

T “ ls , ma y ^ compared with one-third in Meerut and 

?ar“ai S-Sffiffi SS-^lSfSS^ 

EG—12 
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The average yield per hectare is the highest in Punjab when 
compared with other States. Higher yields in Punjab are characte¬ 
ristic only of the irrigated areas in the Ganga-Jamuna Doab and 
in the districts east of Ghagra. It is the unirrigated areas that 
lower the average yield in U. P. 

(2) Central Region. The area comprising Madhya Pradesh, 
parts of former Hyderabad, now in Andhra Pradesh and the region 
of Cotton soil of the Peninsula, provided the rainfall is less than 
100 cms. 

15% of the total hectrage under wheat in India is in Mad¬ 
hya Pradesh. The principal wheat growing areas of Madhya Pradesh 
are as follows : 

The Narmada Valley in Madhya Pradesh has rich alluvial 
soils on either side of Tawa nadi, Ganjal nadi, Hiran nadi and 
other rivers. Most of the wheat area in Madhya Pradesh bes in 
the Narmada Valley. Thus, the four districts, Nimar, Dewas, 
Hoshangabad and Jabalpur are the important product on areas in 

Narmada Valley. 


Other areas where wheat covers most of the sown area are 
Ujjain. Sagar, Gwalior, Rewa and Bhopal. 

(3) Western Region. This area, which comprises Rajasthan, 
Gujarat, Maharashtra and Mysore, has moderate winter temper¬ 
atures. Wheat in Gujarat is mainly grown in (1) a, ‘ u ^ s ^ ls ‘° 
the Delta of Narmada especially in Broach district of Gujarat (2) 

Black Cotton Soils of Ahmedabad district. 

Wheat in Maharashtra is grown all over the Slate. But Khan- 
desh, Nasik, Belgaon and Vaijapur are the chief producers of wheat 

in Maharashtra. 

Wheat is, however, also cultivated to some extent in the canal 
irrigated areas of Mysore slate. 


/-Production and hectrage 

.L ^ The Indian hectrage of wheat during the year 1970-71 was 
reported to be 17892 thousand hec. as against 15958 thousand hectare* 
in 1968-69. Production of wheat in the same year was 23247 and 

18652 thousand tons respectively. India has Jaiily 

overall wheat production in recent years, is evident from the lollow 

ing table 28 of wheat production. 

Table 28 


Production and hectrage of wheat in India 


Year 

Area 

(thousand hectares) 

Production 
(thousand tons) 

1969- 70 

1970- 71 

1971- 72 

15958 

16626 

17892 

18651 

20093 

23247 
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Within the Indian Union, Uttar Pradesh stands out predomi¬ 
nantly in hectrage followed by Madhya Pradesh, Punjab, Rajasthan, 
Bihar, as seen from the following table. 

Table 29 

Hectiage and Production of wheat in India 1971-72 


State 

Area 

(000 hectares) 

Production 
(000 tons) 

Andhra Pradesh 

17-0 

4-1 

Assam 

207 

12-1 

Bihar 

1230 0 

1192-1 

Gujarat 

577-2 

939-4 

M. P. 

3327-8 

2528-4 

Tamil Nadu 

1-3 

0*5 

Mysore 

304-9 

94-6 

Orissa 

143 

20-2 

Punjab 

2200-0 

4073-0 

Rajasthan 

1471-0 

1945-3 

U. P. 

5863 4 

7540-7 

W. Bengal 

320-0 

700-0 

J. & K. 

2100 

250-0 

Haryana 

11180 

2340-0 

Maharashtra 

882-0 

451*1 

Delhi 

45-5 

87-9 

H. P. 

289-0 

267-7 • 


me rsationai Seeds Corporation (N. S. C.) has decided to 
t b h r ‘ n , 8 “? re * ha ° 4 ' 8 . million hectares of land under cultivation of 

I971 - 72 - ThiS a third 

Peculiarities of Wheat in India 

SfsiSSH 

Wheat is sown in India from^n^t^ f er ?I ures t. are available here, 
ed from March to June in t0 ^ ecember an< i is harvest- 

period ovathe Mca^'where'wlMat 6 ?-* £? rlS ' ^ winter is a dry 

the most important part in its cultivating Into, "inllme }S5 
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when Monsoon rainfall has been in defect, even sowing of wheat is 
done with the help of irrigation. In Europe and in America, wheat 
is grown in summer when enough rainfalls. Irrigation is, therefore, 
nor an important feature of wheat cultivation in those regions. It 
is only in Australia, South Africa, and the western part of the 
United States of America, which are practically deserts, that irrig¬ 
ation is resorted to for this crop After about a fortnight from the 
end of monsoon rains in Northern India and when nights have 
become sufficiently cool to cause the formation of dew in the field 
/ e ., about the end of October, wheat is sown in the fields, which 
have been prepared beforehand. Wheat is sown only in the loamy 
soil of the older alluvium. The field in which wheat is intended to 
be sown usually remains fallow during summer when a little manure 
is also given. Unlike most of the summer crops, which are sown 
broadcast, wheat is carefully sown in the drills made by the plough. 
This is a clear proof of the esteem in which Indian cultivator holds 
it for its commercial importance. The winter rains and the facilities 


Wheat Season 



Fig. 40. Showing Temperature 

C ■ ; ofjrin in areas in which wheat is important are an advantage 
°J £ India as "hey provide moisture to the plant during its 

t° wheat in I , ^ p - ed by t he cool temperature of Decem- 

of stalks sh00t fron l the same 

seed B? the end of February when the grain has formed temper¬ 
ature begins to rise and help in the npemng of the crop. 
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There are certain climatic drawbacks under which Indian wheat 
is cultivated. These drawbacks arise particularly about the time of 
harvest. The change from winter to summer is almost sudden in 
India. The rise of temperature is not gradual, as in Russia or 
Canada or the other wheat-producing countries, and therefore, the 
crop matures not gradually but quickly. This sudden ripening of 
the crop leads to the inferiority of the wheat grain in Iodia. The 
rise of temperature is usually accompanied by the setting in of 
very dry winds which quickly dry up the sap in the grain. It is 
thus not a fully developed well-rounded grain as in other countries, 
but a shrivelled up and thin grain. The wind often blows with 
considerable speed and tends to spoil the crop by felling the plant 
to the ground, as the indigenous Indian plant has a weak straw. 
Local storms leading to hail and rain are also common in Northern 
India during March and April and cause difficulties in the gather¬ 
ing in of the crop. 

In India most crops are harvested by gathering in the whole 
plant and not only the grain, as in America, because in India the 
straw has considerable importance for fodder. Among villages in 
India, while there is trade in grain there is practically no trade in 
fodder which has, therefore, to be carefully conserved. This 
method of crop gathering in India causes considerable amount of 
impurities in Indian wheat for which it was disreputed in the world 
market. 

See (Fig. 40) the climatic conditions under which wheat is 
grown in ihe Punjab and in Canada. No*e from the shape of the 
curves the sudden and the gradual rise of the temperature in the 
two areas. In India the crop ripens in suddenly increasing temp¬ 
erature, while in Canada it ripens in gradually falling temperature. 
The amount of rainfall during the wheat season in Inlia clearly 
mdicates the necessity of irrigation. In Canada, on the other hand, 
rainfall is eaough for the crop. 

It will be noticed that in India while the growing period of 
wheat is characterised by favourable climatic conditions, the harvest¬ 
ing period is marked by unfavourable conditions. 


The yield per hectare of wheat in India is very low, owing to 
r?n ( , P ° V i? rly °l the l ndia . Q cultivator who cannot afford much manu- 
t . Ev f Q though farming here is ‘intensive*. Indian yield ranks 

llawhetn ,T e f yie ! ds 0f tl “ ? ewer of America or Austra- 

fore d h rl S mg - ,T 0di are ‘ e<terlsiTC ’ a " d cannot, there- 

ihl '.in, d • , h i 8h • yields per hcctare ' The yields per hectare in 

times a? mnl 8 S°“ n, £ e J ? f wester " Europe are about three 
times as much as in India. The largest yield per hectare in India 

It is to e b^ eS notTd d that C lh 0f U u P - ant J the Io>Vest io Chhota Nagpur. 

tant nrAHnp^ t d f th £* y, l ld per heclar « is low in all the impor- 
tant Producers of wheat in the world. Russia, U. S A Canada 

India and Argentina, all record low yields ** * 
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The following table shows the yield of wheat in some selected 
countries of the world— 


Country 

Yield per .4 hectare in pounds 

France 

1,872 

Canada 

1,512 

United States 

1,201 

Australia 

975 

Argentina 

1,153 

Egypt 

2,091 

India 

640 

Pakistan 

656 


But the difference beiween U. S. A. or Canada and India is between 
extensive and intensive agriculture. U. S. A. and Canada generally 
have extensive agriculture in which less manure is used, and there¬ 
fore, low vield per acre results. In India lack of manure is due to 
poverty of the cultivator. 


Increased Supplies 


Shortage of wheat supplies in recent times in India has drawn 
attention to the possibilities of increasing supplies of wheat in the 
countiy. Ic will be noticed that geographical considerations limit 
the cultivation of wheat to certain aieasof India only. But wheat 
is a commercial crop in India that is grown essentially for its money 
value. It has, therefore, to compete with other commercial crops, 
like cotton or sugarcane. Duiing the last few years, owing to the 
great rise in the prices of these latter crops, a certain amount of land 
suitab'e for wheat cultivation has been diverted to their cultivation. 
The wheat supplies of India have, therefore, not kept pace with 
the irertasing population of the country. This has natura ly 
resulted in a shortage. Under normal conditions, however the 
working of the laws of Economics would adjust the shortage by 
makine it worth-while for the farmers in India to devote more land 
to wheat. But India needs not only more wheat but also more 
cotton and more sugar now. The only method of increasing wheat 
supplies, therefore, lies : 


(i, in extending irrigation facilities to bring more land under 
wheat cultivation ; 

(ii) in introducing scientific agriculture by improving seed, 
manuring, cultivation, etc. 

Only one-third of the wheat crop in India is irrigated. The 
other two-thirds of it has still to do without it. If irrigation could 


Foodgrains 


183 


be provided for this portion of the crop, increase in supply is bound 
to occur. 

Similarly, the use of manures, better seed and other improve¬ 
ments in wheat cultivation are likely to increase the yield of wheat 
per acre, and therefore, the total supplies. 

Trade in Wheat 


India normally stood fourth among the world producers of 
wheat. But the tremendous increase in wheat cultivation in U S. A., 
Canada and Argentina during the last World War has placed India 
in a lower position. The largest producers of wheat in the world 
are Russia, U. S. A , Canada, Argentina and India-Indian produce 
is about one-third of that of Russia and about one-half of that of 
U S.A. The commercial significance of the Indian crop formerly 
lay in the fact that it reached the European market when crops of 
other countries were still growing in the field. The importance of 
this fact, however, has considerably dwindled now, because of the 
large wheat stocks in the world market in normr.1 times. The 
demand for Indian wheat in Europe was mostly for mixing with 
other varieties of wheat to produce a big loaf. Most of the exports 
went to Great Britain. Belgium, Germany and Italy. Within recent 
years, owing to the shortage of food *n India all exports of wheat 
from In.iia have ceased. On the other hand, India has to depend 
on imports of wheat from outside. Only recently India contracted 
with the U. S. A. for the import of wheat and wheat flour. 

The imports of wheat and wheat flour into India for the last 
some years were as follows : 


Year 

1969 

1970 

1971 

1972 


Imports (in million Rupees) 

153*6 

144-5 

85-5 

120-9 


The largest inland movement of wheat and flour is from the 
states where un produced most, viz, the Punjab, U.P. and 

where y tL P i r fr dCSh \ ThC ,argCS - inward movement is into Delhi 
nnf.K n 2® whe Ji consuming population has gathered from the 

lhan t£ 0r ? ba5 [ a J d Ra J asthan > where the wheat produced is less 

movement are ,> 0ther areas of lar S e demand. The 

Si over fh n °? on Governme nt account only and is 
all over the country according to requirement.' 

. BARLEY 

in Iniha^rii¥*?• is considered as an inferior grain 

in India. Climate in India does not favour the cultivation of 
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Barley to any large extent. Very high temperatures during the 
growing period are the main obstacle. 

Geographical Environment. Barley grows well in areas where 
the temperatuie varies for three months from 10 to 15° C. Barley, 
b^ing a crop of cold climate, is sown in northern plain of India 
in winter. Climate plays a dominant role in Barley production. 
Barley grows well in alluvium and light clay. The important matters 
of elevation aspect and shade, are by no means determined, nor are 
they attended to as they ought to be. A suitable elevation would 
seem to have much to do with the successful cultivation, though 
along with it must be taken the consideration of rainfall. Most 
parts of Kumaon and Uttarakhand in U. P. is about 915 metres 
above sea level, and the rainfall is from 125 to 130 cms. But in 
Uttarakhand Division of U. P., where barley of the highest repute 
is grown, the elevation is 1370 m. and rainfall is only 100 cms. 

The aspect must be studied, chiefly in the matter of shade, 
while both the presence of shade and the kind of shade provided 
are most essential points in barley cultivation. Perhaps nothing 
affecting the cultivation of barley impressed me more than the 
importance of shade I have been over some parganas of Kumaon 
and Uttarakhand, where shade has been attende! to, and I have 
noticed the healthy and natural growth of barley. 

It is grown at the same season as wheat and generally in the 
same way, but with less labour and expense. Thus it gets fewer 
ploughings, less manure, less water and frequently grow without 
irrigation. 


Barley-Producing Areas 


The most important barley region in India reaches from-North 
Bihar northwest-ward through Varanasi, Terai up into Kumaon 
region and corresponds roughly with the wheat region, but also 
Ians over into Pilibhit and Kheri districts. Although there have 
been important shifts in hectrage within this area, it has maintained 
its national dominance for many years. 


Two chief zones of barley production are : (i) north-western 
districts of Bihar-Saran, Champaran and Muzaffarpur, and (n) 
north-eastern districts of U. P.—in the districts of Varanasi, 
Juunpur, Azamgarh, Ghazipur, Allahabad, Ballia, Pratapgarh and 

Garhwal. 

In h'cher elevation wheat gradually gives way to barley. 
Sometimes both are gr .wn in combina'ion. But barley matures 
earner aid harvesting therefore, begins about 15 to 20 days earher 
than wheat. Some barley is also grown in Punjab The yield per 
hectare of these grains particularly of barley is higher than that of 
wheat. They also do not require so much care and attention as 
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-wheat, but they are cheaper and do not fetch as much “° ney s 
wheat. It is, therefore, under compulsion from nat “£e the 
Indian cultivator grows them. His first preference in northern India 
is always wheat. A small amount of barley is used for brewing beer, 
while some amount of barley is used as horse or animal feed. 


Production and Hectrage 

During 1971-72 barley was cultivated in an area of 2597,000 
hectares and the production estimate was 2,865,000 tonnes. 

Table 30 


Hectrage and Production of Ba> ley 

in India 

Year 

Area 

Production 

(000 hectares) 

(000 tons) 

1969-70 

2758 

2424 

1970-71 

2765 

2716 

1971-72 

2597 

2865 


GRAM 



Gram is the great spring crop of India. Gram and barley 
are two other winter grain crops which rank along with wheat as 
staple food grains of India Together they occupy about the same 
hectrage as wheat in India. The largest production of Gram is in 
those parts of the Sutlej Ganga plain where wheat cannot be grown 
as a winter crop. Gram and wheat mixed together provide the 
poor man’s food in those parts of India where rice is not abund¬ 
ant. 


Climatic Requirements. During the sowing season the weather 
should be cool and wet and the harvesting period requires hot 
and dry weather conditions. Ordinarily rainfall averaging 80 to 110 
cms. suffices its growth and it can be grown by irrigation in the 
.fy. t f acts of the county. The crop very much needs thorough tillage 
if it is to be remunerative and ploughing for it usually begins in 
the first week of November. The sowing generally takes place in 
406 month of November-December, thereby getting the benefit of 
winter rains and harve>ting usually takes place by the end of April. 
J ne crop is cut by sickles and carried to the threshing floor, where 
me 2 ra,n is trodden out by cattle in the usual way. 

•Gram-Producing Area 

Gram is grown in almost all the State* of India, but its cultiva¬ 
tion is mostly concentrated in flat alluvial tracts of northern 
India, especially Punjab and U.P., in the states of Andhra Pradesh, 
Bihar, Madhya Pradesh, Maharashtra and Gujarat. 
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Production and Hectrage 

The best gram com?s from the northern plain, mostly from 
Punjab and western Uttar Pradesh, and the quality on the whole 
decreases as one goes south and east. The cultivators in the South¬ 
ern States are in many cases too poor to undertake cultivation of 
this crop, and the area under it is proportionately less there than 
elsewhere. The following table 31 shows the production and 
hectrage of Gram in India. 


Table 31 



Produ:tion and hectrage of Gram 


Year 

Area 

(thousand hectares) 

Production 
(000 tonnes) 

1969-70 

7105 

4309 

1970-71 

7751 

5546 

1971-72 

7809 

7751 


The use of Gram is totally confined to local consumption and 
its importance from the point of view of commeice is almost 
negligible. It consists of the main staple crop of the poor man in 
India. 

MILLETS 


Millets include a number o r inferior grains in which Jowar, 
Bajra and Ragi predominate. These grains c-jvc, a larger hectrage 
than any other grain in Inlia, except rice. Millets are grown in all 
those areas where the soil is rather infertile owing to its rocky or 
sandy character. The largest acreage under them occurs in the Pen¬ 
insular India with Maharashtra, Gujarat and Mysore states leading. 

The least acreage is in Bengal .Jowar prefers wetter ®" d 

soil while Baira grows well in drier and sandier soil. Millets are 

the chief summer' grain crop in all ,he areas where nee .. gro'vm 

Their importance lies not only in the fact that ‘ h «y .2? * 
food for a very large section of the people of tne p-nmsula 
throughout the year and in northern India during winter, but also 
in the 3 fact that they provide a substantial part of the fodder supp y 
of Ind a The fodder value of «he Jowar plant is so great that m 
some pans of U. P. and the Punjab the crop is raised even by 

irrigation solely for that purpose. Dr. Voelker ,n Jl' f 

Acriculture in India speaks very highly of the nuir ve va ue of 
Jowar as fodder There is practically no trade in millets. 
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Fig. 41. Cultivation of Jowar in India 

The total Indian hectrage under Jowar in (1970-71) was 17*4 
million hectares and the production 8 million tons. For Bajra the 
respective figures were 12 million hectares and production 8 million 
tons. Jowar is more important in Maharashtra and Gujarat states 
as a Rabi crop than as a Kharif crop. These are the only States 
m India where Jowar is grown as a rabi crop, hs well as a Kharif 
crop. Jowar is a staple crop whe*e black and mixed black soils 
predominate, provided the rainfall is moderate and well distributed. 
Important producers of Jowar are Maharashtra. Gujarat, U.P., Tamil 
Nadu, M. P ; Central Rajasthan,"and Punjab. Where the rainfall 
is excessive it gives place to rice as cant>e seen in the region of 
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the Malabar coast. On sandy loams and shallow soils its place is 
taken by Bajra. In U. P. and the Punjab Jowar is also grown as 
fodder crop. It is then known as Chan and is given irrigation 
when necessary. 

The following table shows hectrage and production for Millets, 
i. e., Jowar, Bajra and Ragi during various years, in the Indian 
Union. 


Table 32 



1969-70 

1970-71 

1971-72 

Hectrage of Bajra (000) 

12052 

12493 

12,907 

Production (000 tons) 

3802 

5327 

8000 

Hectrage of Ragi (000) 

2238 

2783 


Production of Ragi (000 tons) 1648 

2117 

2201 


MAIZE 


Maize also, like millets, is considered as an inferior grain in 
India. It prefers fertile soil, especially loam, and is, therefore, 
grown mostly in U. P., Rajasthan and the Punjab. More than 
four-fifths of the crop is found in the Sutlej-Ganga Plain. It is 
grown with the first summer rains and is reaped almost as soon as 
the rains stop. Its cultivation is adversely affected if the rains 
come late, and the crop is damaged, if there are very long intervals 
between the rainy periods. The cultivation of maize as well as 
millets in India is characterised by ^pter-culture* ; that is, several 
things are sown mixed. Among thelfeeds sfftvff thus, are several 
vegetables, like pumpkins and cucumbers, various kinds of pulses 
like Urd, Mung and Arhar and some oilseeds like sesamum. All 
these, except arhar , are collected before the main crop. Arhar , on 
the other hand, takes full winter to mature and is harvested 
separately with the rabi crops- 

This ‘interculture* has an important and scientific place in the 
agricultural practice of India. Some of the crops like arhar have 
deep tap roots on which form the bacteria which enrich the soil. 
Interculture has thus its agricultural value. The vegetab e crops 
mature quickly and provide food to the poor agriculturist at a 
time when his stock of food is at the lowest. Interculture has thus 

its economic value. 

There is only local trade in maize Its stalks, too, are tough 
when dry and have no value for fodder. They are generally burnt 

or used for thatching. 

Climate in India does not favour the cultivation of maize to 
any largrexfent. Very high temperatures during the growing period 
are^the main obstacle It will be seen that the region of the greatest 
production of maize is the United States of America, which pro 
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the bulk of the world’s supply of maize, has a mean summer 
temperature of 21° to 26°C. 

In India, on the other hand, we notice that the average is 
more than 29°C, during the period maize is grown here. This 
unfavourable climate is mainly responsible for the low yield per 
acre in India in comparison with the United States of America. 

Production and hectrage 

The average area under maize in India during the year 1950- 
51 was 3195 thousand hectares. The highest acreage was recorded 
in 1960-61 when it reached a peak of 4407 thousand hectares. The 
year 1964-65 saw a further increase in acreage reaching a new 
height of 4591 thousand hectares. The trend of area and production 
is given in table 33 below. 

Table 33 


Area and Production of maize in India 



1969-70 

1970-71 

1971-72 

Acreage in thousand 



5838 

hectares 

5716 

5862 

Production (000 tons) 

5701 

5674 

7412 


The crop is raised mainly for consumption in areas of produc¬ 
tion and hence exports are inconsiderable. In recent years indus¬ 
trial firms have developed the production of starch and glucose 
from maize. 


QUESTIONS 

1. Under what geographical conditions are wheat and tea 
grown in India ? Mention important areas of their production. 

(A. U., 1962). 

2. Analyse the geographical and Economic conditions favour¬ 
ing the cultivation of rice in the Indian Republic and mention 
the chief areas of its production. 

3. The distribution of wheat in India shows an even more 
marked climatic correlation than that of rice. Discuss. 

(Meerut Uni., 1970). 


COMMERCIAL CROPS 



Several commercial or cash crops are grown on a large scale 
in India, chief among these are cotton, tobacco, oilseeds, and 
condiments, coconut. Jute and lac etc. They are of considerable 
economic importance to the country, providing raw material for 
internal consumption and serving as valuable sources for earning 
foreign exchange. The cultivation of all these crops, therefore, 
needs not only intensification but also extension wherever conditions 
permit of such a course. 


SUGARCANE 

The cultivation of sugarcane has made enormous progress in 
India within very recent years as a result of the growth of Indian 
sugarcane industry under Mate piotection. Thus the history of 
sugar beet in Europe has been repeated in India in the progress of 
sugarcane. The growth of cane cultivation in India is shown by 
the rise in area under cane from 1707 thousand hectares in 1950-51 
to more than 2400 thousand hectares in 1960-61 and 2718 thousand 
hectares in 1970-71. The greatest expansion has been in Bihar and 
U. P. where the best conditions for cane cultivation are found. 


Geographical Environment 


Sugarcane crops require such geographical conditions as exist 
in Java and Cuba, where there is a temperature of °0 or 26°C. the 
year round, and rainfall of 137 cms. or more. Much sunshine is 
required, particularly at the end of the growing season, to produce 
cane with a high sugar content. Sugarcane cultivation in India 
extends from 8° to 32°N. latitude, and the crop is grown under 
widely varying conditions of rainfall, soil and climate. But certain 
environmental factors are essential for its development, viz. : 


(1) The fertile alluvium which is renewed every year by the 
numerous mountain streams flowing into the area Sugarcane grows 
well in alluvium and light-clay. The soils of the Sutlej-Ganga plain 
contain nitrogenous materials and here the cane cultivation can be 
done even without the aid of manures and fertilizers. Although 
sugarcane is grown in the whole of Sutlej-Ganga plain but the areas 
of Gorakhpur, Ballia, Azamgarh, Fyzabad, Jaunpur, Varanasi, Kashi- 
pur, Nainital (areas of Rudrapur, Bajpur etc.), Saharanpur etc. have 

a commercial production. 
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(2) Hieh water level enabling easy irrigation—The plain of 

Sutlej and Ganga provides very ideal climatic t C0n 1 d,t, ? D r s o .( o . r a rV h < f 
growth of sugarcane. In this region whenever natural rainfall lacks, 
water from local canals is resorted to and the water requirements 

are fulfilled. 


(3) High temperatures and Rainfall—The temperatures for the 
sugarcane varies from 20°C to 26($®C but it cannot resist frost. Fcr 
this reason the cane harvest begins with the approach of winter. 
The rainfall for its well growth must be from 137 to 150 cms., 
which is partly supplemented by the canals. 


Sugarcane producing areas 

At one time India had the largest acreage under sugarcane in 
the whole world. Indian acreage was about three times that of 
Cuba and about seven times that of Java, the two islands which 
have dominated the world production of sugarcane in the past. 
India was also the largest producer of sugarcane in the whole 
world, producing about four times that of Java, Hawaii or Brazil, 
about three times that of Philippines and about one and a third 
times that of Cuba. Even now India is the third largest producer 
after Brazil as is evident from the following figures :— 


World Production of cane sugar (in thousand metric tons). 


Cuba 

47500 

Australia 

86410 

Brazil 

57178 

Hawaii 

8834 

India 

86410 

Mexico 

17863 


This great production in India was due not to high yields but 
to the immense area under sugarcane. The production of sugar in 
India, however, surpasses all countries producing beet sugar. 

The production of sugar in India previously used to surpass all 
countries producing beet sugar, but recently U.S.b.R. has started 
producing beet sugar which is even greaier than the output of cane 
sugar in Cuba. However, the production of cane-sugar in India is 
greater than the production of second largest producer of beet- 
sugar viz., U.S.A. The following figures for beet-sugar may be 
compared with the previous figures for cane sugar 


World production of cane sugar 

(in thousand metric 

tons). 

U S.S.R. 

57728 

Poland 

10262 

U.S.A. 

14897 

Italy 

7554 

W. Germany 

12860 

E. Germany 

6837 


Even though sugarcane is grown all over India in favourable 
localities to some extent or the other, because of its great money 
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yield, its greatest concentration occurs in the submontane districts- 
of the Midd'e Ganga Valley, where U.P. has 59 per cent of the 
total Indian crop, the Punjab (11%) and Bihar (17%) together 
accounts for four-fifths of the sugarcane area of India. 


In U.P. the most important districts producing sugarcane are 
Saharanpur, Shahjahanpur, Faizabad, Azamgarh, Ballia, Varanasi, 
Jaunpur, Bulandshahr, Pilibhit and Gorakhpur. U.P. raises 49% of 
the Indian crop. 

In Bihar the important sugarcane-growing districts are Cham- 
paran, Saran, Darbhanga and Muzaffarpur. Bihar raises 6% of 
the total Indian production. 

In Punjab the cultivation is concentrated in Amritsar, Jullund- 
ur and Rohtak. It raises 10% of the Indian production. 

There are, however, small areas of cane cultivation spread 
locally all over the country. They have not been shown in the 
map because the areas are too small. The existence of such areas 
clearly proves the importance of sugarcane as a money crop to 
the Indian cultivator- 


The yield per acre of sugaicane is higher in the Peninsular re¬ 
gion than in the north. The yield of sugarcane in Maharashtra is 
53 25 tons per acre *hich is even better than Java s yield Th e a \e- 
ra^e percentage recovery of sugar from cane is 11.49% in Java 
whereas it is 11 80% in Maharashtra. The average Indian figure 
for t^e recovery of sugar is 9.84%. The reasons for better yields 
in southern India are more suitable climatic conditions and greater 
use of fertilizers. The following table shows the yield l peracre w 
some important sugarcane-growing countries of the world . 


Hawaii 

Java 

Peru 

Egypt 


80 

50 

41 

30 


tons per acre Philippines 

Mauritius 
Cuba 
U-S.A. 
India 


27 tons per acre 
19 

17 ” 

20-30 ” 

15 




Puerto Rico 30 
Formosa 28 

.. :« o thin varietv and is not so thick as 

The Indian cane i ’ • ds where the continued sup- 

,he cane in Java or »*“ “Reduce plenty of juice in 

ply of moisture and hot te P ra j ns does not favour the 

the cane. In India, the long break ,the The ^e 

growth of thick, juicy canes ^ indigenous varieties in 

which has practically PP b j n „ different numbers according 

sauaMsusu—• ■■ 

as with other plants like Jowar. 
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Coimbatore has been selected as the centre for researches in 
sugar-cane, because its climate is ideally suited for cane. One impor¬ 
tant effect of the introduction of the Coimbatore cane has been 
that ratoonmg has become popular in India. Ratoon crop is the 
second or any successive crop of cane obtained from the roots of 

V D r the u field/from the first crop. Ratooning 
avoids the needs of fresh sowing of cane every year. In India 
ratoonmg is generally uneconomical after two years, as the crop 

Sof /hf p d - u W,th C * De u diseases !i ^ e ‘ red hot.’ ‘The sucrose 

f r! h p p 0306 Z s ’ hoWeVer » ,ower than that of the 
canes of U.P. or Bihar. This is believed to be due to the soil 

fs^owe 0655 * ThC amount of excha ngeablc calcium in the Punjab soil 
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Production and hectrage 

Most of the cane produced in India is used locally for crush¬ 
ing in the sugar mills erected all over the sugarcane area in the 
country. One of the main factors in the rapid increase of sugar 
cultivation in India has been the demand for cane from these 
mills. Ihe land 1>ing near these mills, wherever practicable, has a'l 
been converted into caneland, the cane replacing all other crops. 
An important example of this replacement is noticed in the Terai 
region of the Himalayas where the land, formerly given to rice, is 
now devoted to cane. 

Sugarcane is grown in almost all the States of India, but its 
cultivation is mostly concentrated in Uttar Pradesh, Punjab, Bihar, 
Maharashtra, Aodhra Pradesh, Madhya Pradesh, Mysore etc. The 
average area under Sugarcane in India during the year i950-51 was 
1707 Thousand hectares The highest hectrage was recorded in 1960- 
61 when it reached a peak of 2415 thousand hectares. The year 
1970 71 saw a further increase in hectrage reaching a new height 
of 2657 thousand hectares. 


Production of Sugarcane in 1950-51 was 5,70,51,000 tons. The 
h’ehest production was during the year 1960-61 when it reached a 
peak of 10, v9,73, COO tons. Ihe >ear 1970-71 saw a further increase 
in proJuction teaching 1287690C0 tons. The following table shows 
the Sugarcane hectrage and production in India. 


Table 34 

Hectrage and Production of Sagarcone in India 


Year Area in sugarcane (000 he c.) Production (00 0 tons) 


1969- 70 

1970- 71 

1971- 72 


524 

511 


357 

312 

315 


The following, table shows the statewise acreage and produc- 
tion of Sugarcane in India. 

Table 35 

Acreage ami Production of Sugar-cane 1970-71 


States 


Area (thousand 
hectares) 


Andhra Pradesh 

Assam 

Bengal 


135.4 

30.0 

39.3 


Production 
(thousand tons) 

10508.3 
105.9 
179.0 
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Bihar 

162.0 

649.4 

Gujarat 

35.3 

195.7 

Haryana 

155*0 

698.0 

J. and K. 

1.8 

1.7 

Kerala 

9.2 

40.9 

Madhya Pradesh 

78.0 * 

185.0 

Tamil Nadu 

130.0 

1044.3 

Maharashtra 

217.2 

1477.0 

Mysore 

76.9 

613.7 

Orissa 

46.5 

229.7 

Punjab 

128.0 

527.0 

Rajasthan 

56.9 

94.0 

Uttar Pradesh 

1368.6 

5566.3 

Delhi 

5.9 

3.0 

Himachal Pradesh 

3.1 

3.0 

Tripura 

3.0 

10.0 

Pondichery 

1.2 

10.8 

Goa, Daman & Diu 

0-2 

1*5 


Problems of Sugarcane 

One difficulty in growing sugarcane is that enough manure 
cannot be obtained, and dependence has also very often to be put 
on canals which afford uncertain supplies of water. Again, sugar¬ 
cane is cultivated in Deccan on a number of small patches, often 
some distance from one another, and not in large areas, conseq¬ 
uently there is considerable loss in cutting and carrying the canes 

lV S i^? ° f 5 f ^ ctory - Th ? re is no doubt that a much larger 

£ n^ d '°H Uld ? e put under su £ arcane . More manure could 
be needed, and perhaps, more water facilities also. 

The prices of cane per maund are higher than in most other 

qUaIUy is poorer * w hereas out of 3700 Kg 

of cane it is possible to get S. 1 89 quintals of Sugar in Australfa 

get^'70 m Qdntals CU Wher n ^, 4 - 07 qU ,! nta,s in Java ’ in India we hardly 
fixld q 25 w . Whe i ea ? in other countries the price of cane is 

fhe &.v^.nf j 0 r/- WSe ,h 5 minimum P'ice of sugar! 

unjustffied anddSFSt agre/to^nMe^fthef^ tl>eir ? emaa f ,0 1,0 

further pushed ud sunr nSJo° increase their price as it would have 
p snCQ up sugar P noes - One can sympathise with the desire 
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of the growers to increase their income and purchasing power but 
for this they must improve their output p as well as the quality of 
cane and not burden the consumers with their inefficiency. The 
state Governments who have taken upon themselves the task of 
development of cane and have imposed cane cess for this purpose 
should assist the growers in this matter. Then there are the cane- 
growers cooperative societies the establishment of which has resulted 
in the lack of direct contact between the growers and the factories. 
These co-operative societies are entitled to a handsome commission 
from the factories and should take concrete measures to improve 
the yield and quality of cane. 


Another 7% of the sugar manufacture gQes to workers as 
salaries and wages- This is another element over which producers 
have no control vVage rates and other amenities are governed by 
legislation and tribunal awards and nearly every factory carries a 
load of surplus- Labour wage rates arc low by International 
Standards but as usually happens in such cases those who criticise 
the industry for not paying wages received in other countries conven¬ 
iently overlook the vital matter of labour productivity- Indian wages 
are low perhaps but labour is not cheap- Whereas in Australia 
the averaoe production per worker is 144 tons of sugar, in India 
it is onlyl 1 tons. Thus the total labour cost per maund of sugar 
in India is higher than in most other countries. 


As already mentioned, irrigation is almost universal 
but in several places dry canc-farming is practised- Where irngat o 
facilities exist, enormous sums of money have been s P ent the 
construction of large water rescivoirs where mountain slopes supply 
all the water needed for sugarcane farming ‘n jnd a. In Sutkj 
Ganga plain and other places, underground water ta PP ed anG 
artesian wells give constant water supply to the sugarcane Helds. 

The. quality * however, very poor a, iu 

& yfdd'pe^acre'and sJcros/ content arc much fcgh* rn other 
sugarcane producing countries- _ | 


Country 


Indonesia 
Australia 
India 


Yield per 
hectare 


40.5 tons 
26-3 tons 
13-0 tons 


Sucrose . 
content .* 

134 % 
15-1% 
12-3 % 


Sugar per 
hectare 


S.S^tons 
3-9 tons 
1.6 tons 


The need for ImprovinsWrcane cultivation need not be 
overemphasised here- » 

Much of the success of ^gh^ffiSency^ttained on 

ralia and Indonesia has been due to the high y 
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the farms. Varieties of cane which may give high tonnage, may be 
disease-resistant and may possess high percentage of sucrose content, 
should be evolved. 

In India, many different varieties of cane are grown, very little 
indeed is known as to the yield of respective varieties. In one place 
one kind of cane is.in favour, in another a different kind. Some- 
times cane is required for eating purposes, sometimes one that will 
resist the attack of white ants, or one that jackals will not destroy. 
But, though each may have its special merits, next to nothing is 
known of the actual amount of Sugar that each will produce. 

The native method of sowing sugarcane is to plough the 
land some 5 to 8 times, the plough going round and round the 
field and forming a fine seed bed 4 or 5 inches deep. Next, the 
field is levelled, and the cuttings of seed-cane are scattered broad¬ 
cast. The seed is then lightly covered over with soil. In conseq¬ 
uence, the cane grows irregularly, and a jungle is formed, weeding 
cannot be properly done, and air and light cannot properly penet¬ 
rate. In some parts, the cane, instead of being freshly planted each 
year, is allowed to stand over for a second, third, or even later 
season, and is then called “ratoon” cane. The advantages are, 
that much less labour is required, and that only half the amount 
of manure is used. On the other hand, there arc the objections 
that after a time the land gets sticky, and cannot be worked 
properly, also that the new shoots spring out from “eyes” higher 
up the stem than they did when the cutting of seed-cane was 
deposited below the ground, and in this way roots grow out above 
the surface of the soil, giving the cane a less firm holding and less 
power of drawing upon the nourishment placed below it. 


OILSEEDS 

The importance of oilseeds in India is more for their oil being 
used for food than for industrial purposes. There is a large variety 
of oilseeds grown all over India both as a summer and a winter 
crop, but the greatest importance attaches to groundnuts, cotton¬ 
seed, rapeseed and mustard. The yield of the first two of these 
is generally more than twice the yield of all the others put 
together. The importance of oilseeds lor export trade is conside¬ 
rable also. The oilseeds are divided into two broad classes, edible 
and non-edible. The latter includes linseed and castor. U. P. is 
the largest producer of oilseeds in the country. 

The. table 36 shows the figures for oil-seeds. 

Production' and Hectrage 


about Th 149 Smo re SJf, nder all ^ e . oi,seeds in India in 1970-71 was 
anout i4923WX) hectares which was more than the area under 

pla^u m ?heT^V- Ab ° Ut half „ ° f this arca is to U?dSSi 

rr=T2de^oils P «d S T 8 in n u m °p Unt '° 6V6>000 ,0nS ' The '"S' 51 
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Table 36 


Production and Itcclrage of Oilseeds in India 


Area in thousand hoc. : 

Prod- in 

thousand tonnes 



1967-68 

1968-69 

1970-71 

Groundnut ... 

Area 

7251 

7C91 

7293 


Production 

4485 

4476 

6065 

Castorseed ... 

Area 

412 

384 

439 


Production 

81 

111 

135 

Sesamum 

Area 

2668 

2410 

N.A- 


Production 

404 

414 

N.A. 

Rape 

Area 

2994 

2992 

3103 

mustard 

Production 

1245 

1572 

1507 

Linseed 

Area 

1526 

1707 

1739 


Production 

274 

352 

414 


Thousand tons were utilized for the manutacture oi soap*, 

K tS f 0 a r nd h raf c S on:lp.ion b dun^ 7969-70 “was Tu” ^“7.70 
million tons of oil- 

Groundnuts are by far the most important among the oilseeds 
in India from the point of v.ew of afea and D j. , he tollll 
important money crop for the e cr0p . India is now 

hectrage under oilseeds is 0CC “P ® , Loundnuts in P the whole world 
the largest producer and ex P°* te F.° f - han one . t hird of the world’s 
as well as the largest consum r. , . j n( jj a The importance 

total acreage under groundnuts recent- At the beginning of 

of this crop in Indian agricult y un der j t j n India, 

this century there were less ac^Sitof its export value. 

This importance ^ ev ^P e p d _^ rket y is m0 re important than the export 
Today, however, the ho me market "? e ° t e han p three .fif t h of the crop. 

market, for India now consume ... • manufactured from the 
The growing use of to this principal area 

groundnut oil is la . r S e Jj r . espo Bo mba f y Andhra and Mysore. Prac- 
under this crop is m Madras „ the Peninsular India- U.P. is the 
tic ally the whole crop is gro Peninsula The groundnut apart 

only important producer ghee, 

from yielding the oil whi^h because 0 f its bacteria-forming 

- - 
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Geographical Conditions 

The cultivation of groundnuts requires a light soil, perfectly 
each in organic matter. ~The red and yellow and the black cotton 
soils of the Peninsula suit it well- Much rainfall is not required; 
a rainfall of 20 to 30 inches (50 to 75 centimetres) is quite 
enough, if it comes during (he growing season. In Madras and 
Bombay part of the crop is raised with irrigation. Groundnuts 
cannot stand in low temperature ; they need a temperature of 
70°F to 80°F- (20°C to 25°C). Dry weather is required at the time 
of ripening 

In the beginning of the present century, groundnut cultivation 
in India occupied only a minor position, but it has now assumed 
importance and plays a vital role in the country’s economy. Prior 
to World War I the area under groundnuts in India was hardly 
10 percent of the total area under oilseeds ; during 1952-56 it had 
risen to 65 per cent, but in 1961-62 it was about 46%. 

Area of Production 


Nearly 78 per cent of the groundnut area is concentrated in 
Tamil Nadu, Maharashtra, Gujrat, Andhra and Mysore, the promi¬ 
nent varieties grown being the Coromandal and peanuts. Boldnuis 
grown in Bombay with a lower oil content, are specially valued 
for eating as such. 


The crop in India was primarily developed as an export 
commodity and the world prices had a decisive influence on the 
development of its cultivation in this country. Events, however 
have changed the entire pattern of India’s groundnuts economy! 
Exports which occupied a dominant position in pre-World War 
H years have now given place to domestic consumption. Crushinc 
within the country amounts to neariy 82 per cent of the total 
production as against 49 per cent before World War II. 

Owing to their high fat and protein content, groundnuts form 
a rich food, but the consumption of kernels is still small the ner 
capita consumption being only 1.78 lbs. S * U1 per 

The groundnut crushing industry has made rapid strides 
Crushing m power mills and village ‘chanis* acem.ntl 
largest share of the groundnuts. There has bin nearlv'r/nt hC 
cent increase in the production of groundnut oil as well as 

nut oDta ' able Sh ° WS ‘ he hcC ' ragc and o»«P»t of ground- 


Year 

1969- 70 

1970- 71 

1971- 72 


Thousand hectares 

7088 
7218 
7293 


Output of groundnut 
'oil (in 000 tons) 

4631 
5144 
6065 
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Colton seed also is mostly produced in the Peninsula- Coconut 
and Castor are also almost a monopoly of the Peninsula. 

0 

Rape and Mustard seeds are very widely grown in Sutlej- 
Ganga Valley. They are not important in the Deccan,, as they 
prefer a fertile, alluvial soil with comparatively dry winters. Out 
of the total area of 24-8 lakh hectares under this class about 14.0 
lakh hectares are in the northern parts of the country. In the 
Punjab, the crop is known as Toria. In U. P. this crop is grown 
alone only over a small area which is only about 3.6 lakh hect¬ 
ares. A large amount of this crop is, however, grown in this state 
mixed with other winter crops. U- P- occupies the highest place 
in the cultivation of ra~e and mustard. In some places rape and 
mustard oil seeds are grown usually in association with the wheat 
crop. But these oilseeds generally mature earlier than wheat, but 
sometimes when rains interrupted harvesting, plants turn green and 
become mature in five months. But generally it is harvested with¬ 
in 4$ months. • 


These oilseeds occupy an important place in the daily diet 
of the peasants. Besides being used as a fatty constituent of the 
food it provides oil for lighting lamps. The remains of the seeds 
after extraction of oil, which are known by the name of Khali 
in U. P., provides nutrition to the animals. These oil-cakes also 
furnish very valuable manures for the fields. But the peasants 
cannot make its use in the form of fertilizer. (< 


Sesamum (Til) is also very widely grown in India Tt is< how¬ 
ever, more important in the Deccan than in the Sutlej-Ganga 
Valley, Tamil Nadu, Maharashtra. Andhra and Madhya Pradesh are 

more important. , f ‘ . 

The maximum temperature for Sesamum vanes 21° to 
23°C. The rainfall for its well growth must be from 40-50 cms. 
Sesamum grows well in light loamy soils. 

Nearly 70% sesamum area is concentrated in U. P., Madhya 
Pradesh, Andhra, Gujarat, Maharashtra and Tamil Nadu. 

The following table shows the hectrage and production of 

sesamum in India- 


Table 37 


Hectrage and Production 


. Year 

Area (in thousand hectares) 
Production (000 tons) 

Linseed is another important 
It has acquired great importance 


1966-67 1968-69 1970-71 

2668 2410 2449 

404 414 568 

money crop for the Indian farmer, 
within recent years in Indian agri- 
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culture, owing to its enhanced importance for export trade to 
Great Britain. It now occupies over 12 thousand hectares, most 
of it lies in U. P. It is, therefore, insignificant when compared with 
Argentina, in South America. 

Linseed, though principally a temperate crop requiring low 
temperature and humidity for the growth, but is cultivated both 
in temperate and tropical zones. Almost all types of soils in India 
grow linseed. 

4 

Linseed is grown in almost all the states of India, but its 
cultivation is mostly concentrated in Madhya Pradesh," Uttar 
Pradesh, Bihar, Rajasthan and Maharashtra, which together contr¬ 
ibute about 90% of the country's linseed production. Mysore and 
Andhra Pradesh Are the only nominal producers in Indian Repu¬ 
blic. * ,ri 

The following table shows the acreage and production of 
Linseed in India. 

i * 

• i • • 

Table 38 


Area and Production 


Year 


Area 

(thousand hectares) 


Production 
(000 tons) 


1969- 70 

1970- 71 


1740 

1739 


415 

414 


T- C f h f^Ma 

producers "oSe tteScZ,™” ^ U ‘ P ' are the ° nl * > 

jng su'rpassedt Sf Thfr'^ P roducers of ,h<! World, be- 
and ,ab ' e Sh °" S ,he P rod -«i<>" 


Table 39 


Area and production of castor seeds in India 


Year 



Area 

(thousand hectares) 


Production 
(000 tons) 


1969- 70 

1970- 71 

1971- 72 


394 

374 

439 


4631 

5144 

135 
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Coconut. The coconut tree requires heat, humidity, 
abundant rainfall, and rich, well drained soil. Nearly all the 
major coconut producing regions in India lie near the sea, a distinct 

advantage for export. 

Most coconut is grown where the average annual temperatu.e 
is between 27° to 30°C. Although coconut requires hot climate, in 
many regions the full blast of the sun is too hot for its growth. 

The principal coconut growing regions havesan average 

annual rainfall of about 125 to 130 cms. In a£ w °!? f r P a ta in 
Orissa coconut is grown with as little as 100 , ’ 

others, with as much as 130 cms. The coconut tree tolerates 

neither drought nor frost. Soils must be rich and weU d.amed. 
Some of the best coconut lands in India have neb loamy 

Production and hectrage 

The coconut is grown on the coast lowlands, the winJward 

asw. t S 5“ it* »>■ 

Coconut production in Kerala has about reached its econom¬ 
ic limit because most of the suitable land has been plante . 

Within the Indian union Kerala stands om pte^mmandy in 
hectrage followed by Mysore, Tamil Nadu, Andhra P.adesh, Mana 
rashtra, W. Bengal and Orissa, as seen from table 40. 

Table 40 


Area under coconut in different States it, India 


States 


Area 

(in ’000 hectares) 


Kerala 

Mysore 

Tamil Nadu 

Andhra Pradesh 

Goa, Daman & Diu 

Maharashtra 

Andaman & Nicobar islands 

Orissa 
W Bengal 
Assam 

Laccadive Minicoy etc. 

Pondicherry 

Tripura 


609.6 

106.1 

82.5 

34.5 

19.7 

9.3 

8.7 

8.6 

6.7 

3.7 

2.7 

1.3 
02 


Production 
(million nuts) 

37424.7 

446 0 

866.5 

221.5 
70.0 

32.5 

38.5 

31.1 

22.0 

11.2 

16.3 

11.6 

0.3 


1 
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The average area under '“f'^oconm in^he^me 

v“r'" o,^ a a bou. 6«0 Son nuts. The following table 41 
shows^he production and area of cooonut to lndta. 


Table 41 

Area and Production of Coconut 

Year 

Area 

Production 


(000 hectares) 

(million nuts) 

1969-70 

900 

6000 

1970-71 

544 

N.A. 


Coconut is grown widely throughout the Southern maritime 
States of India and Kerala supply over 70% of the total outturn in 
the country. 


Trade 


The exports of oilseeds have, on the whole, now decreased. 
Groundnut is an exception, the marked increase in its export being 
due to an increase in area The exports of oilcakes and vegetable 
oils have also increased, but the increase in the quantities of oilseeds 
crushed for local consumption is still more striking. From the 
increased quantities of oil manufactured in India, various minor 
industries have de\eloped, e.g., soap-making. Gouri ore in Bengal 
is now famous all over India for the supply of boiled linseed oil 
for the paint and varnish industry- 

The export of oilseeds is not profitable to India. It is against 
the real interests of the country. The main arguments against this 
export arc that by exporting the raw oilseeds to foreign countries: 

(1) India loses the oilcake which is a valuable manure for 
the soil and a nutritious cattle fodder. 

(2) India has to buy back from these countries at a high 
price the vegetable oil that she needs for her industrial purposes like 
the making of paints and varnishes and soap, etc. 

. „ !i 3) - 1 ", dia l 5V s P^ s hi S her wa 6cs on the foreign labour em¬ 
ployed m oil-crushing industry in foreign countries, while depriving 

n i ^ ^ W ° rk ^ ^ ^ COuld g et in Crush- 

ing in India. 

(4) The development of our industries like soap-making, etc., 
is retarded for want of cheap vegetable oils. 
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The policy of central Government is to allow the export of 

vegetable oils rather than the oilseeds for two reasons-first, to 

promote the development of oilseeds crushing industry in India, 
and secondly, to have oilcake within the country. Export of 
oilseed had, therefore, remained banned for some years. 

TOBACCO 

The cultivation of tobacco is one on which great care is 
bestowed. Like sugarcane, the crop carries with it considerable 
profits, but it is almost entirely grown upon good land and both 
manure and water are available. Speaking generally, the crop is 
grown in rotation with other crops, but it is not unusual in some 
states of Tndia to grow tobacco year after year on the same land. 
In Andhra Pradesh and Maharashtra it is the common opinion 
that the quality of tobacco is much improved by continuous growth 
for many years on the same spot, and fields can be pointed out 
which have produced tobacco for ten years and more and arc 
specially noted, the produce often fetching quite “fancy” prices- 


Geographical Environment 

Tobacco requires good soil and heavy manuring.. The best 
kind is a well-drained, friable, sandy loam, not too rich in organic 
matter, but rich in mineral salts like potash, phosphoric acid and 
iron. Light soils which allow full development of the roots of 
tobacco are the best for it. But heavy soils are used in India or 
growing Hookah Tobacco. It is most susceptible to frost. Tobacco 
is grown mostly wherever the soil is a rich sandy loam with water 
only a few feet below the surface. Shallow wells are dug all over the 
tobacco fields, and during certain stages of the growth of the: crop 
hand irrigation is done daily. Tobacco is grown principal!)r as a 
garden crop but some times also as a dry (un.rngated crop the 

seed-bed only being watered by hand. The trngahon is followt 

not only to supply moisture to the roots but also to wash the dust 
from the leaves. 

The tobacco plant is injured by frost, but it grows in a com- 
paratively short season, so that profitable crops rip 
as Kumaon, while it is at home throughout the Deccan. 


Cultivation 

The process is the sowing of Tobacco-seeds inj small beds. 
When the plants attain a height of 10 to 12 cms i i 
the larger fields, and the plants planted in the wet soil. 

Curing of tobacco as conducted by the people is done in a 
very primitive way. The leaves are not removed one by one when 
ready P for picking,but after a few spots have begun to appear on th 
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lower leaves the entire plant is cut off close to the ground, and is 

left exposed to the nigh? dew. Next day *e Plants 

small circular heaps, about two feet high 1 . are spread 

At close of the day the heaps arc opened, and the leaves are spr 

out for the night. The next day they are hoa P e j | a S a '^ 1 ^ nd t ° 
on until after about five days they begin to turn yellow Then the 
plants are hung upon horizontal poles for 10 to 15 days, the stalk 
being pressed close to each other After this the leaves are ag 
packed in square heaps, and these heaps are opened and re-packed 
every two 4 or three days. The leaves begin then to sweat and 
finally to turn black. This blacking is a sign of fermentation being 
finished, and the leaves are then stripped off the stalk and tied up 
in bundles and baled. Often, water is sprinkled on the leaves 
after fermentation is over. This process of curing is evidently a 
very crude one, and admits of very great improvement. 


The Indian variety of tobacco (Nicotiana Rustica) is a more 
rapidly growing species other than the variety generally grown in 
the temperate regions of the world (Nicotiana tabacum). In the 
field this tobacco grows most rapidly with a mean temperature of 
about 26°C. It also requires a liberal well-distributed rainfall or 
its equivalent in irrigation water. For the water requirements of 
the plant are high. Tobacco plant is aho very sensitive to defective 
drainage or waterlogging of the soil. It needs well drained soil. 


In the cultivation of tobacco it is the quality of leaf rather 
than quantity that is aimed at. High yields of leaf always imply a 
rank vegetative growth. For good cigarette tobacco, therefore, 
relatively low yields are essential to the production of leaf of the 
highest quality. 


Tobacco-producing Areas 

Tobacco is grown in almost all the states of India, but its cul¬ 
tivation is mostly concentrated in the river valleys, deltas and low 
lying coastal areas in Andhra Pradesh, Mysore, Maharashtra etc. 
Within the Indian Union, Andhra Pradesh stands out predominantly 
in acreage followed by Gujrat, Mysore, Madras, Maharashtra, Uttar 
Pradesh, Bengal, Bihar, Assam and Rajasthan, as seen from the 
following table. 


Table 42 

Hectrage under Tobacco in different states in India 19.70-71 


State Area in thousand hectares Prod, million kgs. 


Andhra Pradesh 

204.9 

126.8 

Assam 

10.3 

N.A. 

Bengal 

13.9 

12.8 
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Bihar 

13.9 

Gujarat 

88.7 

J. & K. 

0.4 

Kerala 

0.7 

Madhya Pradesh 

2.51 

Tamil Nadu 

16.1 

Maharashtra 

14.0 

Mysore 

33.9 

Orissa 

13.8 

Punjab 

0.3 

Haryana 

0.9 

Rajasthan 

4.2 

Uttar Pradesh 

12.9 

Delhi 

0.1 

Tripura 

1.3 


17.2 

99.8 
0.4 
0.9 
1.1 

23.8 

7.8 

16.2 

5.6 
0.2 
0.6 
2.5 

11.6 
0.1 
0.4 


More than 3/2 of the acreage and output of tobacco in India 
are found in the States of Andhra Pradesh. Madras and Mahara¬ 
shtra. 

In Madras, tobacco is grown in all districts, thourh on the 
Nileiris and the western districts the area is small. In Madras the 
most important districts producing tobacco are Madurai, Coimba¬ 
tore, I iruchirapalli, Thanjavur etc. 


In Maharashtra the important tobacco producing districts are 
Kolhapur, Sangali, Giraj, Belgaon, Satan etc. 

In Punjab the cultivation is concentrated in Amritsar, Gurdas- 


pur, Ferozpur etc. 

In U. P. the most important districts 
Varanasi, Meerut, Mainpuri, Bulandshahr, 


producing tobacco arc 
Saharanpur, Farrukha- 


bad etc. 

tobacco area o! West Bengal. 


Production and hectrage 
santl hectares'as S 
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rage area under tobacco during 1964-65 was 423 thousand hectares. 
The production of tobacco in 1950-51 was only 2.61,000 tons. The 
highest production was recorded in 1960-61 when it reached a P 
of 307. The year 1970-71 saw a further increase in production 
reaching a new height of 338,0C0 tons. The following table s ows 
the production and acreage of tobacco in India. 


Table 43 

Production and hectrage 



Year 


Area 

(thousand hectares) 

Production 
(000 tons) 


1968-69 


440 

361 


1969-70 


434 

338 


1970-71 

- f - 

433 

338 


The increase in the production of flue-cured and other t\pes 
of cigarettes tobacco, in India has led to a decrease in the imports 
of readymade cigars into India. The number of flue-curing barns 
in operation, on the principles evolved at Pusa, now exceeds. 2.000. 

Trade 

About 80% of the total output of tobacco in India is cons¬ 
umed internally. In 1960-61 consumption of tobacco in India was 
648.32 million lbs. which is expected to lise to 799 52 million lbs. 
In 1965-66 despite ihe increasing consumption of tobacco India 
exported 45 to 50 thousand tons of good quality u bacco and 
earned the foreign exchange to the value of Rs. 10 to 12 crores per 
year. U- K., U. S. A., Ceylon, Aden, Belgium, Singapur, Poland etc. 
were the chief importing countries. The main importing countries 
were ; — 


Countries 

Export (in million kgs.) 

UK. 

18.6 

U.S.S.R. 

7.0 

Japan 

2.5 

Nepal 

2.2 

G. D. R. 

1.5 

Indonesia 

1.3 

Netherlands 

1.3 

Ireland 

1.7 

Others 

9.9 

For ign Exchange earned in 

' 

Million Rupees 

325 
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Exports of Tobacco . , 

A record export of tobacco valued "at Rs. 325 ihilliofi 'was 
made during 1971 against 334 million rupees during the period in 
1970. 

• , • . «• 

* i • § 

The importance of Indian tobacco is considerable as a money 
crop. It is used in large quantities in the making of Bidis which 
are growing in popularity among the masses. In World production 
of tobacco India ranks high, contributing about one-fifth of the 
total. 

QUESTIONS 

1. Analyse the geographical conditions favouring the cultiva¬ 
tion of Sugarcane in India and mention the chief areas of its pro¬ 
duction. (A. U., 1966) 

2. Under what geographical conditions are oilseeds grown in 
India ? Discuss their importance as indus'rial raw materials. 

(A. U., 1964). 

3. Discuss the Indian Production and trade in oilseeds or 
coconut 



COMMERCIAL CROPS (COMO) 



Plantations are basically an agricultural industry and in India, 
where the dominant industry is agriculture, it should naturally form 
a part of agriculture and the only reason why it is looked upon 
as an industry by itself, apart and distinct from agriculture in 
this country, is because, while agriculture is moving in the tradi¬ 
tional rut, over most part of the country, and has degenerated 
into fragmentations of the worst type and subject to the most 
obnoxious vices of under-capitalisation inspite of the much-boosted 
co-operative movement, the essential basis of plantation industry 
is its large scale exploitation to which agricultural holdings do 
not lend themselves. 

As a matter of fact, plantation industry in its proper form, 
cannot be conceived of except on a large scale so as to admit of 
modern concepts of personnel management and commercial exploit¬ 
ation, financial administration to be applied to the fullest extent as 
in any other large organised industry. Anyway in India plantations 
claim to be the earliest and the largest employer of labour. They 
produce consumer commodities for home consumption and exports 
of such a large scale that the total value of such exports exceeds 
that of any other commodity. The Indian plantation industry is 
made up of Tea, Coffee, Rubber and Cardamom. 


TEA CULTIVATION 

. The premier plantation industry of India is tea (grown mostly 
m the North). 78 per cent of the area falls between W. Bengal and 
Assam and 20 per cent in the South of the Peninsula of which 
slightly more than half is in Travancore-Cochin (now in Kerala State) 
which produced 43,263,000 kgs. as against the total production of 
a k° at 421,819.900 kgs. Tea earning large quantities of foreign 
Jhat is 1488 million rupees and giving employment to more 

USS? m !l! 10n and . a quarter persons. How many people realise while 
drinking their morning cup of tea that a little over 100 years ago, this 
great industry was non-existent. The creation of India’s tea industry 
Siirit °/ adven ! ure « an outstanding example of the pioneering 

and dheav n0t only over ^ j ung,e with its ™ animals 

bu * also over a strong prejudice in favour of China 
tea as compared with the indigenous plant. 

EG 14 
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Tea is now the important money crop in India. The cultiva¬ 
tion of tea was started in India by the Government, as an experi¬ 
ment, in 1834. This experiment was undertaken as a result of a 
minute recorded by Lord William Bentinck, the then Governor- 
General of India. It was urged in that minute that great “advanta¬ 
ges would result to India, in commercial point of view, from the 
success of the scheme, and that it would also place England in an 
independent position in respect to China.” A committee of thirteen 
members was appointed to start the scheme. Two of the members 
of the committee were Indians and the rest Europeans. 


The Committee obtained a quantity of seed and a few seed¬ 
lings from China which succeeded well in the soil of Assam. A few 
teamakers and artisans were also introduced from China in 1837. 
Some consignments of the tea thus produced in Assam were then 
sent to London for sale. These consignments proved of excellent 
quality and fetched a very high price. The prices commanded by 
this tea were so good that the experimental tea cultivation in India 
attracted the attention of British capitalists. A company, later 
known as the ‘Assam Company’ was, therefore, formed for tea 
cultivation in Upper Assam. The Indian Government transferred 
to this company most of its gardens and nurseries. 


The Committee appointed by the Government also discovered 
that the tea plant grew wild over a tract of Assam, extending 
from Sadia to Yunan, the frontier Province of China. 

The tea planutioa in India was. therefore, started with three 
types of plants : the Chinese type, the indigenous type, and the hy- 
brid type (a mixture of the first two). 

The China type is very hardy and yields under circumstances 

that would be fatal to the more delicate indigenous or the hybr, 

type. But the China type produces a hard leaf which costs m 

in manufacturing and is of less commercial V* ‘ ha T ° he hybrid 
produced from the indigenous or the hybrid types, the nyoria 

type has, therefore, become popular in India. 

India is the largest producer of tea in the world About 47% 
of the total world production of tea came f I coQcentrated 

about 30% from Ceylon The crop is, h °we£ r g / rca unde r tea 
in a few hilly districts of India- 76 ^^ and Surma Valleys) 

plantations lies in Assam ( in *b . Jjcefing and Jalpaiguri) of 
and in the two adjoining districts (Da jeei g Southern 

Bengal. The elevated region over the Malabar u ^ 

India (including . P. and 

Coimbatore) contains 19 p. c. of th 7 273 registered gardens 

Bihar account for the rest Ttere= are ^^registered^ ^ 

with a total area of nearly 321600 hectare Tam ji Nadu> 

238012 hectares are in Assam amd West Beng U h \ he ^ 

Mysore and Kerala account for nearly /li^neci 
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are in Bihar, U. P., Tripura, Punjab and Himachal Pradesh. The 
daily average number of persons actually employed in 1956 was 
10,62,036. The tea industry as a whole gives employment to a 
labour force of almost 1.2 million. The capital invested in tea 
industry amounts to Rs. 113.06 crores of which about 36% is 
Indian and the rest non-Indian. There are about 7273 registered tea 
estates in India comprising about 121600 hectares. These employ 
about 9 lakh people in the tea industry and the capital invested 
amounts to Rs. 113.06 crores of which about 36% is Indian and 
the rest non-Indian. 


tea climate 



Fig. 43. Meteorological Observations at Jalpaiguri, Bengal 
Geographical Conditions 

The ideal climate for the cultivation of tea is the one where 
the daily variation of temperature is from 22° to 28°C Jf the 
atmosphere is very moist, this variation may be a little greater. A 

?K , ±l° f ^ a K b0Ut S,Xty mcl ? es if it is welWistributed 


throughout the year, is enough. Nothing 
crop than long dry periods. 


is more injurious to tea 


of tea^in 8 [ aph Sh ° WS a J Jal P ai g™, an important producer 

June to Sent,mh C temper t ature durin 8 ** producing period from 

^S^j^*** T i$ ^ the' p^opor tiotTof 

months. But even this low y relative ,J ow ». .^ hen . compared to other 

This fact is an importantS3»r U fc? ty • 18 ? GVer 80 % 
this district. cnmatic factor favounng tea cultivation in 
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A soft and well-drained soil is the best for this crop. Light 
sandy and deep loams are much preferred. Apart from the produc¬ 
tion of leaves on the tea-bush, the flavour of tea depends largely on 
the chemical constituents of the soil. Relatively large quantities of 
phosphorus and potash in the soil account for the special flavours of 
the tea produced in Darjeeling. The soils in which tea is grown in 
the Himalayas vary considerably, but the best is a light, rich soil 
containing a good deal of humus mixed with sand. 

The tea shrubs grow on well drained lands as stagnant water 
is harmful to the plant, so that hill slopes are particularly preferred, 
though if the drainage is good, it grows equally well in valleys. 

Methods of Cultivation 


The tea plants are raised from seeds and not from cutting. 
The plants, reserved for seed production, are not used for gathering 
the leaves, but are allowed to grow to a height of 20 or 30 feet 
(6 metres to 9 metres). The seeds are sown in nurseries and the 
seedlings, when about six months’ old. are then planted in fields 
which have been specially prepared before-hand. 


The sowing of seed starts in October or November and conti¬ 
nues up to March. The seedlings are transplanted when the rains 
beein. During dry periods after transplantation irrigation has to be 
provided to help the plants to grow up. The plant is ready for 
plucking in three years. The season forgathering leaves commences 
about the beginning of April and continues until October. There 
are generally three gatherings from each plant every season. The 
first is some time from April to June, the second from July to 
August and the third from September to October. The number of 
gatherings, however, depends entirely on the nature of the season. 
If the season is good, that is to say, if rain falls in winter and in 
spring, as many as five gatherings may be obtained. 


Pruning of the plant is an essential part of tea cultivation. It 
is done annually during the period when the plant growth has 
stopped. In India the period of pruning is generally from Decem¬ 
ber to March. The aim of pruning is to have new shoots bearing 
soft leaves in plenty. It also keeps the tea bush low enough to 
facilitate the plucking of leaves from the ground. 


In order to help the plant to grow plenty of leaves, consid¬ 
erable attention is paid by the tea-planter to maintain it in good 
health. Frequent tilling of the soil to eradicate weeds, and the 
use of several kinds of manures is generally practised. The most 
common manures in India are the oilcakes. Recently, green 
manuring has also been practised. In Ceylon, large quantities of 
chemical manures, like sulphate of potash, are used. 
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In India, tea is grown in three different climates : 

(i) in the cooler climate of the hills—Darjeeling, Kumaon, 

the Nilgiris and the Kangra Valley. 

(ii) in the warmer climate—Lower Assam. 

(iii) Midway between the above two-Upper Assam. The 
districts where the indigenous tea plant was found 
growing wild. 

The third is about the best climate for tea in India. 

There is an intimate connection between the climate, the 
yield and the quality of tea in these areas. In the hilly areas 
mentioned under (i) above, the yield is low, but the quality is 
good ; in the areas under (ii) above, the yield is the heaviest, 
but the quality is worse. The area under (in) above must be 
regarded as a whole, midway both in yield and quality between 
ii) and (ii). 

Tea-growing Regions 

Tea growing in India is confined in the North, East and South 
India. 


1. North India. The areas of cultivation of tea is the north 
of Ranchi, Debra Dun and Kangra Valley. Ranchi tea gardens 
are situated in the Chhota Nagpur Plateau, about 610 metres 
above sea level. 

The Dehra Dun tea gardens are situated in the “doon” bet 
ween the Himalayas and the Siwalik Hills. There are pulic com¬ 
panies, private companies and private estates. There are now 
over 33 tea gardens in the Dun, forming 23 separate estates, 
several gardens belonging to the same company. The total area 
under tea, according to present estimate, is 1988 8 hectares, viz. 

In the western Dun 1748.8 hectares 

In the eastern Dun 240.0 „ 

Total 1988.8 „ 

A fair crop is gathered, most of it being converted into 
green tea and sold in Amritsar and Calcutta. 

, Hvnach'tl Pradesh. The Kangra Valley tea gardens lie in 
the valleys on the foothills of the Himalayas in the Punjab but 

the climate is not very favourable. A small area of tea is also 
cultivated m Mandi, 

t/. P. Besides these, Kumaon and Uttarakhand have also a 
few hundred hectares of tea under cultivation. At present there 
are several tea gardens in Kumaon and Uttarakhand. The Benital 
tea garden, which is situated in Patti Chandpur Malla, though 
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covering 620.0 hectares of land, has only 48.0 hectares under tea 
cultivation. It is a small tea garden situated in the interior of 
Garhwal district. The average yield per hectare is about 40 lbs. 

4ft 

The Silkot tea garden in Lohba is the biggest tea plantation 
in Chamoli district, which covers an area of 284.8 hectares under 
tea plantation and its average yield comes to 120 lb. per .4 
hectare. 

The Mujeti tea garden is in a rotten condition. There are 
hardly 100 tea plants, which are left more or less in the wild con¬ 
dition. Here the tea plantation has been totally abandoned. 


The Gadoli tea garden, practically no tea is produced and 
manufactured here. There are hardly 50 to 60 plants and approxi¬ 
mately 100 lbs. of black tea is made every year for home consum¬ 
ption. There is no factory. 


The Gawaldom tea garden is situated on the border of 
Garhwal, Chamoli and Almora and it is more easily accessible from 
Almora side than from Garhwal. This estate has now been award¬ 
ed to ex-soldiers and the whole state has been divided into several 
small tea estates. Here the acreage under tea is 24.0 hectares only 
and the average yield per.4 hectare is 250 lbs. 

The Talwari tea State, Tharai is also situated on the border 
and the area under tea is 12.0 hectares only. The tea yield per .4 
hectare is 200 lbs. This State has also been given over to ex¬ 
soldiers. 

Jurani tea state, which is situated on the way to Badrinath 
hardly covers an area of half a hectare and the production of tea 

is practically nil. 

A small area of tea is also cultivated in Pithoragarh district. 


In Kumaon and Uttarakhand the tea cultivation is done 
only by the rich pensioners in the form of plantation. 

The tea is of black variety and is not so much important from 
th*' viewpoint of State trade. In Kumaon and Uttarakhand the 
average yield of tea is very poor. Ibis is because the tea gardens, 
in these districts are really not being lun on a commeiciul scale. A 
large part of the tea is consumed locally and small quantities of 
black tea are sent out of the district for wholesale dealers m the 

plains. 

Kashmir. Kashmir is very suitable for growing tea so far as 
climate and soil are concerned. But unfortunately lack of labour 
and’tlf transport facilities grca.lv hamper the development of tea 

cultivation in the state. 

9 Nnr ,l, East India. In Brahmaputra Valley in Assam mos 
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Sunna Valley the tea gardens of Cachar are in the long narrow 
valleys running into the tributary Barak of Surma River. 

The largest production of tea in India comes from the follow¬ 
ing areas :— 

(а) The Brahmaputra Valley in Assam. The most intensive 
cultivation of the tea here is found on the red alluvium which 
forms small plateaus in the districts of Tezpur and Bisbnatb. 

(б) The Surma Valley. This valley comprises mainly of Cachar 
district. There are many tilas or low hillocks all over the district. 
These hillocks are surrounded by low-lying flat land, locally known 
as beel which was formerly a swamp. These swamps have now 
been drained, and in many cases black soil highly charged with 
organic matter has been uncovered. On these soils tea flourishes 
exceedingly well. In addition to these flat lands, tea has been 
planted also on plateau land similar to that in the Brahmaputra 
valley. 

(c) The Duars. There is a strip about ten miles broad lyinc 
at the foot of the Himalayas, south of Sikkim and Bhutan. The 
most characteristic feature of this strip is a bank of hard but porous 
red soil on which tea has been extensively planted. 

The greater yields of manufactured tea per acre plucked are 
recorded in the Brahmaputra Valley of Assam. The average yields 
here are more than 700 lbs. per acre. The lowest yield is in 
Garhwal, about 60 lbs. per acre. 

3. South India. The t:a gardens of south are located on the 
hills and slopes of Western Ghats. On Nilgiri hills, north of 
Palghat gap is an important tea area. The Nilgiri-Wynand and 
Malabar-Wynand tea gardens are situated on the strip between the 
Nilgiri and Malabar Coast at an average elevation of about 915 
metres above sea level. The tea gardens of Kanara and Davans 
are at an elevation of 1524 metres above sea level. 

Processing Varieties of Tea. Most of the tea produced in 
India is ‘Black Tea*. Very small quantities of‘Green Tea* are 
produced here. The Kangra Valley is responsible for producing 
more than two-thirds of the Green Tea in India. 


The difference in the black and the green teas is, of course, 

one of the methods of the preparation of the leaf. The Chinese 

tca * 8 . coloured artificially by ferrocyanide or iron and Prussi- 

8 7 cs J hem their fine bluish colour. No artificial 
colouring of tea is, however, done in India. 


mnrkrtk ° f a °5 thc P rc P a *ation of the leaf for the 

the^ lMf rSSJIn X ly a S,mp L e P rocess * 11 involves the drying of 

toiteto^S? »l2i25«« ,U " , partly 011 firc * Thc P ro *i“ity of 

torests to tea plantation is an advantage, because it gives charcou 
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for fire and wood for packing boxes. In nature, all the tea leaves 
are green. 

Area under cultivation 

Total area under tea cultivation in India is 340 thousand hec¬ 
tares. Nearly 76% of the cultivated area lies in Assam and in 
the two districts of Darjeeling and Jalpaiguri in West Bengal and 
about 19% in South India including Annamalai in Coimbatore 
district, while 3% to 4% in Uttar Pradesh, Bihar and Punjab. The 
following table 44 shows the yield and area under tea cultivation. 

Table 44 

Yield and Area under Tea 1970-71 


State 


Area under 
Tea (in hect ) 


Averageyield 
per hectare 
(in kgs.) 


Assam 
W. Bengal 
Kerala 
Tamil Nadu 
Tripura 
U. P. 

Mysore 

Bihar 

Himachal Pra. 


180,065 $0-^ 1*1199 
87,989 ‘“"'''ll 29 
37,554 , 0 1137 

34,587 ^ 1627 

5,526 727 

1,9031': "I. 378 

1,866 0 '‘''.1527 

3 O-" 00 ' L 124 
. . 1 - * 


4183 
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Production in 

(000 kgs.) 

215,157 

99,055 

43,263 

55,973 

3,790 

701 

2841 


975 


“ The position oP AsTam is outstanding In Assam the most 
important districts are Darrang, Sibsagar, Lakhimpur and Cachar, 
Sadia. Frontier division or Arunachal also grows a large amount 

° ftea in Southern India, roughly about half of the production 

comes from Kerala. The Punjab, . U. p . and Ho^Waro^Kangra 
minor amounts. In the Punjab it is grown >" ^ nd H ’zfrS 
valley in H. P., Kumaon in U. P., Purnea, Ranchi and Hazanbagh 

in Bihar. 

“uction of tea io 1970-71 was 421,819,000 kgs. The average 

area under tea cultivation during the same period ^ s . g70 ’_ 71 
TO? highest production of tea was recorded m 1970-71. 

TThe^bflowing table 45 shows the production of tea in Indi . 
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Year 


Production 
(0C0 kgs) 


Area in 
hectares 


1968- 69 402,489 353,359 

1969- 70 393,588 354,133 

1970- 71 421,819 354,133 


Average yield 
per hectare 

1146 

1121 

1194 


Exports 

Until recently, the Indian tea industry depended for its prosp- 
erity almost entirely on the foreign market, especially British. The 
exports of Indian tea are the largest in the world and are taken 
mostly by Great Britain which accounts for about 87 p. c. of our 
exports. A considerable proportion is re-exported from there to 
the European countries in which Russia is the most important. 
Russia is, however, developing her own tea plantations in Georgia. 
Turkey is also growing tea in the neighbourhood of Ria on the 
Black Sea. Canada, U? S. A. Iran. Ceylon and Burma also take 
our exports. Among all the producers of tea India has the largest 
home market. 

Thus, not only is the tea production in India confined to a 
small area but its trade is also limited almost to one market—Great 
Britain. 


The following table shows tea exports from the Indian Union 
to other countries : — 

Table 46 

Quantity value of tea exported from India 1970-71 

Countries 

Quantity (000 Kg.) 

Value (Rs. million) 

U.K. 

99,525 

694.0 

Irish Republic 

5,419 

43.0 

U. S. S. R. 

25,618 

199.0 

Afghanistan 

11,297 

70.0 

U. S. A. 

7,170 

56.0 

Sudan 

12,902 

67.0 

Canada 

3,648 

29.0 

Tunisia 

24,00 

13.0 

Australia 

6,000 

36.0 

Bast European 

Countries 4,000 

28.0 

Other Countries 208,430 

1480.0 
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The application of restriction to the tea industry since 1933 has 
resulted in many gardens producing the permissible crop from a 
smaller acreage than they are at present cultivating. This has resul¬ 
ted in throwing out of commission the poorer producing areas and 
obtaining the crop from the areas producing the greater crop. 
The poor areas so thrown out of commission are being replanted 
with new and better plants so that in few years’ time, when these 
plants become mature, such areas will have a considerably greater 
potential producing capacity. This scheme of restriction in India 
is under the control of the Indian Tea Licensing Committee, which 
works under rue International Tea Restriction Board located in 
London. The function of this body is not only to fix export 
quotas for various countries, and tea estates there, but also to 
create new markets for tea. For this purpose the Tea Board has 
been brought into existence. It arranges for free supply of Tea to 
expand its market and carries on an advertising campaign in 
favour of tea drinking. The activities of this Board are financed 
by a tax levied on all exports of tea from India. Owing to the 
activity of this Board in India the home consumption of tea has 
been rising. 

As may be expected, the working of the restriction scheme 
has resulted in bringing into prominence certain economic consid¬ 
erations ; such as the desirability of producing a large crop from 
a small area so as to reduce costs and al>o the production of the 
best quality owing to the limitation of the total crop. An expen- 
mental research station for tea exists at Toklai in Assam. 

Recently, growing of shade trees amongst the tea plants has 
been started, because the tea under shade has a better cropping 
value than the tea away from shade. Several species of leguminous 
trees have been planted for this purpose. 


During 1963*<54 exports of tea were valued at Rs.122.2! crows 
forming 13.51% of the total value of exports from 1India- Duiring 
1962-63 they amounted to Rs. 129.6 crores forming 19.35/ 0 
the total Indian exports. 

In 1963-64 there was a decrease of Rs.123.2 cror <£'“ |{j* 
foreign exchange earned by exports of tea while in 196«5 me 
value of tea exported from India was Rs. 124 crores and -n ^S 
66 it was Rs. 114.8 crores. Thus tea is an important fornpi 
exchange earner being a traditional export item of In 1 
pying the second position. 

Against the total quantities of tea produced in India, ,126. 

806 tonnes of tea were available for internal g C ,and 1963-6^ 
1960-61 and 13.964 and 135,714 tonnes during 1961-62 
In 1964*65 total production of tea was 372, 84 tonn 
149,006 tonnes were available for internal consumptton and 212, 

255 tonnes were exported to foreign countries. 
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The Indian production of tea is the largest in the world, 
forming about 50%. This is about twice that of Ceylon, three 
times that of Indonesia and about four times that of Japan. 

The effect of the two Great Wars has been to stimulate 
considerably the production of tea in India for British and other 
markets. Great Britain has, however, entered into an agreement 
with the Indian tea industry, whereby the prices charged from 
Britain will not be excessively high. 


Quantity and value of tea exported from India to different 
countries during the recent years. _ 


Year 

Exports 



Quantity (in 000 kgs) 

Value (in million Rs.) 

1969 

168,709 

103.8 

1970 

208,430 

123.0 

1971 


130.3 

1972 


166.2 


Problems of Tea Industry 


The problem of the tea industry is enormous increase in the 
cost of production. 


Recently a grave threat has been posed by India’s competitors 
in tea exports such as East Africa, Ceylon, Japan etc. In the 
decade ending 1961 India’s share in the world export of tea has 
dropped from 44.9% to 37-6% while the share of her competitors 
has increased correspondingly. Out of all Ceylon is the stiffest 
competitor. Her production and exports of tea have been steadily 
rising day by day. 


Despite the fact that Indian tea yield has been the highest in 
the world, India would not be able to face the competition given 
by Ceylon during the recent years since the rate of increase in 
cost is greater than the rate of yield in India. According to the 
Reserve Bank Study, the profitability of the tea industry has come 
down considerably. It appears, therefore, that the tea industry 
will not be able to derive full benefit of devaluation. And this 
nas been corroborated, to some extent, by the latest data on export 
pwfonnance of tea. Export figures of India have been given 
elsewhere in the previous page. 


So this is high time that suitable steps should be taken to 
boost up the production of Indian tea. 
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Drought is the main malady. A suggestion has been given 
to instal deep tube-wells to supply water during the dry periods 
particularly from November to April. But it is a very costly 
scheme. 

Among the schemes under implementation for development 
and encouragement of the tea industry are the promotional 
activities in India and abroad of the Tea Board, loans granted to 
poorer gardens for repair and improvisation and renovation of 
plant and machinery, supply of machinery on hire-purchase basis, 
grant of transport subsidy in certain cases, supply of fertilizers to 
the gardens and research in the tea industry. 

COFFEE 


Coffee was brought to India in the early part of the sevente¬ 
enth century by the East India Company who opened an experim¬ 
ental station at Anjarakandy near Tellichery in 1798. By 1840, 
the plantations spread to Chikmagalur and the neighbouring 
places. But in the mid-fifties, the plantations spread to all the 
coffee growing areas which are the hilly tracts of South India- 

Geographical conditions. The coffee tree requires heat, humi¬ 
dity, abundant rainfall, and a rich, well-drained soil. The principal 
coffee growing regions have an average annual rainfall of about 
135 to 14 1( ems- In a few areas coffee is grown with as little as 
88 cms. of rain ; in others, with as much as 154 cms. 

The coffee tree tolerates neither frost nor drought. Daily 
rainfall followed by a strong sun when the berries are ripening and 
dry weather at harvest time are highly desirable. 

Most coffee is grown where the average annual temperature is 
between 20 to 25°C- Although coffee requires a hot climate, in 
many regions the full blast of the sun is too hot font, and 
trees are scattered over many plantations to cast some shade. 

The production of coffee which requires an altitude of 915 to 
1220 metres above the sea level for its proper n . u ? u " n Jf f JJ 
temperate climate in a tropical zone, is now mam y ' 
between Mysore, Kerala and Madras while a small crop is also 

harvested in Andhra Prades!,. Andhra Pradesh has t £°" n f ” p . 
being the smallest of the three producers to a posi ion of equality 
with Mysore which continues to be the largest produce 

Although the coffee industry in India ^ 

tea industry in the country, it is interesting to . n ° te 1 *“ or 
them India it covers a larger cultivated area than either tea 

rubber. 

In 1964-65 Coffee plantations covered an area of over 
thousand hectares and production was ' 01 ? 

tion in 1965-66 was 63,875 tonnes and in 1966-67 it was / 0 ,uw 
tonnes. 
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Breeding 

The main problem in coffee breeding in India is the produc¬ 
tion of high-yielding varieties, their multiplication and distribution 
for cultivation over large areas as quickly as possible, so as to 
increase the level of production per unit area. As there is enor¬ 
mous variation in the coffee growing conditions in India, diversity 
is very great, and many varieties, each suited to particular condi¬ 
tions of soil, rainfall, etc., are grown in southern parts of the 
country. The results of breeding for high yield have been specta¬ 
cular in the country, and about 50 superior varieties, giving on 
an average 10 to 20 per cent better yield than the cultivator’s 
varieties have been evolved in different coffee-growing states of 
India- 


The Arabica coffee thrived best in Mysore where rainfall 
averages about 180 to 400 cms. a year and where 21° to 32°C, 
temperatures prevail. 

Over two lakh people drawn chiefly from Kerala, parts of 
Mysore and Madras are employed in the industry. Many of the 
coffee estates are inter-planted with orange trees, cardamom and 
pepper vines. There are only two types of coffee grown on com¬ 
mercial scale in India, the one most extensively cultivated being 
coffee Arabica and the best in quality, with Robusta coming next 
in importance. About 50 species and Sub-species of coffee are 
being grown in the Coffee Hoard’s research stations. 

Coffee growing regions 

.,4 • 

Coffee cultivation is mainly confined to the hilly tracts of South 
India from 305 to 1830 metres above the mean sea level, and is 
centred in the Malnad area of Mysore, Madras and Kerala. In 
lower elevations, which have a higher rainfall the more delicate but 
better quality Arabica coffee has given place to the harder but coar¬ 
ser Robusta coffee. 


T . Coffee growing was established on a firm footing in Southern 
mdta in the last century, between 1830 and 1840, first in Mysore 
and then in Wynaad, Nilgiri and Shevaroi Hills. Later in 1854, 
the hrst coffee plantation in Coorg was opened from which a great 
expansion has taken place. 


enmnHc;n.T C i2r^ e Ind * a is confined to Southern India 

Mv Madras ’ M y $ ? re and Kerala. Of the total area under 

Kerala r? n ^ a ^? K unt ^ or . .® ore than half, and Madras and 

area is in ch 'a *V8 hest average yield per acre of plucked 

area is in Cochin and the lowest in Mysore. 


. • p,aatat ]? ns are mostly confined to the south 

Mvcnr? ln P MlJi y “ fc thc i ,stricts of Kadur, Shimoga. Hassan and 
Mysore. In Madras the coffee plantations are found mostly in the 
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south west from North Arcot to Tinnevelly. Nilgiri is the import¬ 
ant area. In Andhra it is grown in Vishakhapattam. 

Area under cultivation 

Total area under coffee cultivation in India is 114 thousand 
hectares. Nearly 50% of the cultivated area lies in Mysore and 
about 20% each in Kerala and Madras, while 50% in Andhra 
Pradesh and 5% in Andaman and Nicobar Islands. The following 
table shows the area under coffee cultivation in India. 

Table 47 


Area in Thousand Hectares 


Year 

Arabica 

Robusta 

Total 

1965-66 

78 

51 

129 

1967-68 

78 

50 

128 

1969-70 

78 

50 

128 

1970-71 

78 

— 


1971-72 

76 

51 

127 


Coffee production 

From the statistics we learn that out of the total production 
r ax not) tons of Coffee (both Arabica and Robusta) Mysore 
of 43,000 ‘o™ ot V°" Madras 36 per cent, Kerala 7 per cent, 

5 a.vta 

coffee in India. 

Table 48 

Production of Arahica and Robusta Coffee in India _ 


Year 


(Production in tons) 
Arabica Robusta 


Total 


1968- 69 

1969- 70 

1970- 71 


49,700 

37,800 

58,000 


23.800 

25.800 
51,0C0 


73,500 

63,600 

109,000 


Although India s coffee is^ch m 11 ^ of thc total wor ld pro¬ 
quality, India produces Jess lh an • ^per^ ^ 6Q percent> Colum- 

duction, the biggest producer g biggest consumers are 

hia 11 per cent, Indonesia 5 per cent.The mggesi 
the U. S. A., Canada, Australia and New Zealand. 
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Simultaneously as our production of coffee has been increas¬ 
ing, in 1970-71 it was nearly 109,000 tons, internal consumption 
has also expanded to over 33,582 tons. There is thus an exporta¬ 
ble surplus of over 28,076 tons. 

Trade of coffee 


The p.incipal markets for Indian coffee are the United King¬ 
dom, France, Germany, Holland, Australia, Iraq and Belgium. 
Indian production of coffee is insignificant in comparison with 
the world production of coffee. 


The Indian coffee crop gives, on an average an yield of 
about 17,000 tons. The consumption of coffee in India has 
stepped up from 8,000 tons in 1940 to 35,000 tons in 1960-61 but 
recently it has again somewhat fallen down to 25,900 in 1961-62. 
Export of coffee has also increased from 28741 tons in 1968-69 to 
32,383 tons in 1969-70, although coming down to 28,073 in 1970-71 
India produces some of the best coffee in the world, and yet her 
exports are negligible, especially because of the competition from 
Costa Rica, British East Africa and Columbia. The consumption 
of coffee in India is very low. About 96 percent of the coffee 
available for home consumption is consumed in Madras, Mysore 
and Kerala. The rest of the country consumes only 4 per cent. 


The consumption of coffee in India has increased from 35,822 
tons in 1968-69 to 39,052 tons in 1969-70 and out of crop about 
32,386 metric tons of coffee was exported to foreign countries. 


Under the International Coffee agreement, 'export of Indian 
coffee to quota countries is limited. A trade delegation is being 
sent to Europe and Far East for increasing the exports. Indian 
coffee has a good market as it is best suited for blending. Indian 
coaee gives the aroma and flavour to the coffee grown in those 
countries. The Indian Coffee Board is trying to expand domestic 
consumption in traditional and non-traditional areas, through syste¬ 
matic propaganda by opening coffee houses in new places." 


Rubber 


Rubber is a coherent elastic solid. Its physical properties are 
jotoei^ toughncM, elasticity, Impermeability, adhesion, and electric 
resistance. Chemically, it is a hydrocarbon compound, extremely 

52^1° -A l v Ut a few chemical elements. It is obtained from 
wide of UopfcaMre^* * tapped fr0m ,he bark of a 

Geographical Conditions 


the average annna a hot cl,n ? ate - Most rubber is grown where 

is Necessary ? ftr te ®P eratur 1 f ,s not below 21°C. Heavy rainfall 
is necessary for its well growth. Daily rainfall followed by a strong 
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sun is highly desirable. The rubber tree thrives in humidity and 
heat. 

Soils must be rich and well drained. Some of the best rul> 
ber in southern India and Ceylon have rich loamy soils of volcanic 
origin. Rubber is grown at an elevation ranging from 300 to 450 

metres. 


Rubber agriculture had its beginnings in 1876 when Sir Henry 
Wickham brought Hevea seeds to Kew Gardens in London where 
he succeeded in germinating trees which he sent to Ceylon, hollow¬ 
ing this experiment, numerous plantations were begun in tne 
British and Dutch Malaya Archipelago, which region long supplied 
most of the world’s crude rubber needs. Rubber trees are set ou 
about 100 to the hectare and begin to yield latex in 5 to 7 years 

after planting. 


Method of Extraction. The latex exudes from an incision in 

the bark and flows into an attached re .-eptacle.crude 
are made and the latex is brought to the es ale J aC hfw x m ech 
rubber is extracted. This consists of coagulating the latex. rnech 
anically milling the doughy coagulum to remove most of the moist 
ure, curing the sheets by smoking and d-ying. 

The'resulting product known as ribbed smoked sheets i^then 

ready for use in the factory. Malay, Indo "^®» ^lesser extent 
East Africa, Belgium, Congo and South India to § A ^ the 

are the producers of the natural rubber ’ ! f the manufacture 
U. S. S. R.and Germany have invented process pest consumer of 

of synthetic rubber-U. S. A. again is the largest 


natural rubber. 


Rubber-growing Areas ... 

Of an area about 200,000 'Seatedin the State of 
at the end of 1971-72 nearly 93 per «nt ^ ^ of Kanya 

Kerala, other rubber ,£. • is Madurai in Madras State and 

Kumari, Coimbatore Salem N^g table shows the statewise 

d»W^ iJt ' 


States 
Kerala 
Tamil Nadu 
Mysore 
Andamans 
Goa 


Area (hectares) 
118,621 
3,389 
328 
388 
18 


xt oriv Q3 0 / of the cultivated area lies in 
Nearly yy /o ° 10 , • Mvsorc and 

3% in Tamil Nadu, while 1% m Mysore 

and Nicobar Islands. 


Kerala and about 
2 % in Andaman 
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Production 

Malaya and Indonesia share between them nearly eighty per 
cent of the total world output of natural rubber and since most 
of the rubber comes from the Sterling areas, London has been 
the marketing centre for the different consuming countries. India 
produces about 25,000 tons per year which is a little over one per 
cent of the total world production. 

Production of rubber in 1971-72 was 92,000 tons. The area 
under rubber during the same year was 155,324 hectares. The 
average area under rubber during the year 1965-66 was 164,713 
hectares and production was 50,530 tonnes. 

The following table shows the production and hectrage of 
rubber. 


Year 

Total area 
(hectares) 

Production 

(tonnes) 

Average yield 
(Kg. per hectare) 

1967-68 

181,592 

64,468 

548 

1968-69 

187,514 

71,054 

581 

1969-70 

183,759 

N.A. 

N.A. 

1971-72 

200,000 

92,000 

—• 


Plantation of tea, coffee and rubber covers less than 0.5 pet 
cent of the cropped area, concentrated mainly in the valleys of the 
north east and along the coast on the south-west of India. They 
provide employment to more than a million families and thus play 
a vital role in the economy of these regions. In addition, they 
earn for India many crores of foreign exchange. Tea alone 
amounts for Rupees 132 crores- A remarkable fact about tea 
plantations is that while the area under tea has remained unchanged 
for over a decade under international agreements, production has 
increased by about 24.7 per cent over this period. This incident¬ 
ally brings out that where sufficient capital is invested, yields can 
be increased appreciably. Coffee and rubber, which used to be 
export commodities are now largely consumed within the country. 

mlinri^ tUally im P° rted .rubber from other countries, considerable 
f! e b emg imported to meet the increased domestic 

Son *in i5n^-T/ aCt V ring industr y* Rubber occupies a key 
a™ ,ndu stnal development and for defence. The bulk of 

on the whoi e r rUbber - S , co “ prised of small holdings which are 

a?d coffee 01 SXiT^ effidently managed than 1116 tea 

high prioritv^n n£ P » S k-^i Pe ? iaUy t * a> coffee and rubber was given 
ifthe export of tea V””* ?l a , n P eriod - The plan envisages increase 
wofoid inweave if.™ - *1 to i 50 million lbs ' a " d more than 
cwr The wnfufntf f rt r S °eu°° ff “ ,he P«s«»t level of 340,000 

years and is now estimated u ta r “ cnt 
EG—15 
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By the end of 4th plan, when the total rubber consumption 
is likely to be around 180,000 tonnes, some 55,000 tonnes of 
synthetic rubber, produced locally can be consumed. The estimated 
production of natural rubber will be some 1,25,000 tonnes and 
wupled withihe consumption of 55,000 tonnes of synthetic rubber 
only marginal quantities of special synthetic rubber will have to be 

imported. 

QUESTIONS 

1. Analyse the geographical conditions favouring the planta¬ 
tion agriculture in South India. 

2- What geographical conditions favour the production of 
tea in India ? Discuss the international trade of tea. 

3. Write an essay on the plantation agriculture in India with 
special reference to Kerala and Assam. 

4. Examine the possibility of considerable .extension in the 
near future of Rubber growing in any one major potential area 

of Indian Republic. 

5. Discuss the distribution of tea ,.P la .“ tatl v °e W ,n of^its inter- 

mate the position of tea-industry in India in Meerut , 1970) 

national market. 
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COTTON 

Until the partition, cotton was the most important commerci¬ 
al crop in India. Apart from providing materials for our cotton 
mills, it brought to the cultivator and others engaged in cotton 
trade crores of rupees from export. Raw cotton had the largest 
share, about one fifth in our exports. It was pre-eminently a 
money crop for the Indian cultivator. 

After the partition, however, India is no longer self-sufficient 
in raw cotton, and it has lost its importance in the export trade. 
Mainly because our own textile mills now need more raw cotton 
owing to their rapid progress during the war. 

The comparative importance of cotton is greater in Mahara¬ 
shtra and Madhya Pradesh where before the war it occupied 19 to 
20 p* c. of the total net cultivated area, than in other States, say, 
for example, U. P., where the percentage was only about 1. Even 
in the Punjab, cotton occupied only 9 p. c. of the total net cultivat¬ 
ed area of the province. Apart from the competition offered to 
cotton by other commercial crops, soil well suited to cotton is not 
easily found outside Black Cotton soil region. This fact is largely 
responsible for the varying importance of cotton in different States 
of India. 


A reference to the cotton map, and its comparison with the 
soil map will show that the cultivation of cotton in India is closely 
related to the ‘regur soil’ (or the Black Cotton Soil). The largest 
concentration of the crop occurs in Broach, Khandesh, Berar and 
Tmnevelly, all in the Deccan tableland. Outside the Deccan table¬ 
land the crop is found concentrated, though not to the same 
,>rS’! n Punjab. This latter area is, however, essentially an 

in t S h^Sta?^° n r aC A 1 ’ ^ ore A han two-thirds of the crop is found 
and Madraf A , ndhra ’ f Maharashtra, Gujarat, Madhya Pradesh 
Thto ^ho? ly one - four,h in the alluvial plains of the north, 

assoc at J a ? eXtent J he B,ack Cotton Soil and the 

laid ropr^ud^ttomonaycX. CUltiVat ° r * DeCCantab,e - 

Geographical conditions 

India S °^ * S dominant factor in the cultivation of cotton in 
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There are three main classes of cotton soils here : — 

(1) Rich black loamy soils, as those of Kathiawar, Gujarat, 
Khandesh or Karnatak. These are collectively known as the ‘Black 
Cotton Soils’. 

(2) Mixed red and Black stonv soils, as those of the Deccan, 
Berar and Madhya Pradesh. 

(3) Alluvial sandy soils, as those of the Sutlej-Ganga Basin. 
Climate is the next important factor in the cultivation of cotton 
in India. An idea of the suitable climate is given by the following 
graph 

Three things stand out prominently in the study of this 
graph : — 

(a) The period of growth of cotton, from July to Sep¬ 
tember, is marked by uniformly high temperatures, between 21 c 

and 30°C. 

(b) The period of high temperatuies is accompanied by high 
humidity, generally 80%. 

The combination of great heat and great humidity is particu¬ 
larly helpful for the growth of the cotton plant. 


COT TOu IUMATE 



Fie. 44. Meteorological Observation at Ahmedabad 
(c\ From about October humididity falls off considerably, 
but the maximum or the day : temperature continues to Ije above 
26°F. This factor helps the ripening and bursting of the cotton 
bolls in the sunny skies that result. 
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It is also clear from the graph that from the month of March 
onwards the temperature conditions are suitable for cotton cultiva¬ 
tion in India, but the moisture is deficient as is shown by the 
downward curve of relative humidity. 

The influence of rainfall and the amount as well as the 
season when it comes, is of vital importance in the cultivation of 
cotton. If the rainfall is considerable no cotton will be cultivated, 
even if the soil is suitable. For it encourages vegetative growth 
rather than fruit from which cotton is obtained. 


Cotton is a crop which demands a very great amount of 
hand labour, and in order not to unduly enhance the cost of 
production, such labour needst* be both abundant and cheap. 
Sowing which may last some weeks is followed by a long period 
of very careful cultivation to ensure the best results. Picking, which 
may begin in India as early as last week of December, is a long 
process which may be, and commonly is. spread over a period of 
about three months. 


Southern India, with its two rainy seasons, possesses two widely 
different cotton crops. 


A reference to the rainfall map will show that most of the 
cotton in India is grown in areas which have a rainfall of 30 to 
76 cms. per year. The picking season over the main cotton-grow¬ 
ing area, that is, from November to February, is practically dry. 

Cotton growing areas 

• The cotton areas in the country can be broadly grouped into 
the following three regions according to Cotton Cropping season. 

Central and Western Zone • This area, which comprises 
western districts of Madhya Pradesh, Maharashtra, Gujarat and 
some parts of Andhra Pradesh, has the highest intensity of Cotton 
cultivation in the country. The main cotton season is from Augu- 
st-September to March-April, when the most important cotton 

CT0 P ? f ..u r £ g,0 , n ’ ** ?•» the cr °P known as Omras in Maharashtra 

ana Madhya Pradesh, is a long and medium variety. 


The most favoured localities for growing the finest Indian cot¬ 
tons are Surat, Broach, Ahmedabad and Kathiawar. 


n „. a I. h ® ma A ‘? araa * I or cotton cultivation in Maharashtra and 
KhanSLr ^ h £ edabad ’ Broach, Surat, Karnatak, Dharwar and 

The ‘B?ack 50,1 is deep and retenlive of moisture. 

® l }° n r ?. Ql1 m some parts is about 1* m. deep. Over 

THp L P t ° f the annual rainfall exceeds 35 inches (90 cms.). 

Z h JLwn P *inS W K V S u 0n as P° ssible after the monsoon sets in. It 

dvf?rs in B?oacM the rainf ?S I s heav y and ^e soil reten¬ 

tive (as in Broach) nee is grown with it. The principal associated 
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crop with cotton is, however, Jo war. The flowering begins in 
October-November and the picking generally starts in January, 
lasting till March or April. 

The cultivation is slightly modified due to the monsoon in 
Karnatak, Dharwar and Khande^h. If sowings were done in June, 
as in other districts, the crop would ripen here in the middle of 
the north-east monsoon and be damaged by rain. To prevent 
this, sowing usually starts in the latter part of August. 

In Khandesh two different tjpes of cotton are grown, the one 
on the heavy black soil and the other on light soil. The light soil 
crop yields best with heavy rainfall, and the black soil crop with 
moderate rainfall. 

In Madhya Pradesh sowing of cotton commences with the 
rains in June. Picking starts in November and is finished by 
March. 


2. South Eastern Region. This area, comprising the deltaic 
tracts of the Cauvery and non-deltaic rain-fed areas of Madras 
has two cotton growing seasons. 


There are two forms of indigenous cotton usually grown in 
Madras, one depending on the south-monsoon the other on the 
north-east. The former crop is sown between May and July, and 
the latter between September and November. In Tinnevelly both 
are sown in the same cason, October to November. In the 
Tamil country where cotton is produced both on black soil and 
red soil, the crop is sown in black soil during the south-west 
monsoon when the rainfall is not heavy ; and in the red soil, 
which is a lighter soil, during the north-east monsoon when the 
rainfall is heavy. 


3. North Western Region. This area comprising Bihar, Uttar 
Pradesh, Punjab and Rajasthan, has low winter temperature, and 
only crop of cotton can be grown from March-August to January- 

March. 


Outside the Peninsula irrigation plays an important part in 
cotton cultivation. Sowing of the crop does not, therefore, wait tor 
the rain in the areas where irrigation facilities are available. In 
areas where facilities are not present, however, the sowing can oe 
done only with rains. The period of sowing thus vanes from 
March to August. In the Punjab, owing to the danger of forests, 
the picking is completed by about January. 

In Uttar Pradesh, too, cotton production is almost entirely 
dependent upon irrigation. In this state cotton is usui 11 y S , 
rotation with wheat. In U. P. the most important d.^ts produc¬ 
ing cotton are Saharanpur, Muzaffarnagar, Meerut, Bijnor Morad 
bad, Bulandshahr, Aligarh, Mathura, Agra, Mainpun, Etah, EtawaU, 
Kanpur, Rampur, Tarai of Nainital, Bareilly, etc. 
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Among the indigenous varieties of cotton grown in India,, the 

Broach cotton is the best. The Broach tract 
from the river Par up to the southern boundary of Ahmed abadd is 
trict. If is one of the most important cotton tracts of India and at 
one time was the most important. It has now lost its importance 
considerably owing to the infiltration of important varieties which 
are: Omras, grown in Berar, Dholeras grown in Gujarat. Dharwar 

grown in southern Bombay States and the Bengal inferior to all, 
grown in Northern India. Practically all the indigenous varieties have 
a short and coarse staple. Certain types of cotton have been imported 
from foreign countries and crossed with Indian varieties to produce 
better varieties yielding finer and longer staple. Among these improved 
cotton may be mentioned the Combodias grown in south-east 
Madras, and Punjab*Americans grown in south-west Punjab. With 
the growing demand for finer cottons in India all efforts are being 
made to improve the quality. 


Area Under Cultivation 

The total area under cotton in India is at present about 8 
million hectares spread over a dozen states. The bulk of this area 
as much as 82% is rainfed while only 18% or 104 million hectares 
have irrigation facility. Though the per hectare output has gone 
up, it is much below the average of main cotton-producing count¬ 
ries in the world. 


The irrigated areas for cotton are spread over some 55 districts 
of the country. More than half of the area is located in a few 
sizable blocks in Punjab, Rajasthan, Haryana, Gujarat and Tamil 
Nadu. The areas are not only compact but also offer potential 
for raising yield levels. 


As much as 25% of the total produce of cotton in the 
country is grown in Gujarat. It is also the ’highest producer or 
long-staple and extra-long staple cotton now being cultivated in the 
country. The trend of hectrage is given in table 49. 

Table 49 


Area under Cotton Cultivation 


Year 

• 

Area (in thousand hectares) 

1968-69 

7996 

1969-70 

7712 

1970-71 

7609 


t J le In Jan Republic, Maharashtra stands out predomi¬ 
nantly in hectrage followed by Gujarat, Mysore, Madhya Pradesh, 
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Tamil Nadu, Punjab, Andhra Pradesh, Rajasthan, U. P., Assam, 
Tripura, as seen from table 50. 


Area under 

Table 50 

cotton in different 

States 1970-71 

• 

State Area (thousand hectares) 

Production thousand 
bales of 180 kgs. each 

Andhra Pradesh 

320.0 


140.0 

Assam 

5.8 


2.3 

Bihar 

2.3 


2.4 

Gujarat 

1581.8 


1571.3 

Kerala 

7.3 


7.2 

Madhya Pradesh 

692.0 


214.2 

Tamil Nadu 

422.3 


435.1 * 

Maharashtra 

2811.6 


481.7 

Mysore 

995.3 


343.3 

Orissa 

0.3 


0.4 

Punjab 

397.0 


819.0 

Rajasthan 

224.5 


229.1 

Uttar Pradesh 

52.5 


41.0 

Delhi 

0.2 


0.1 

H. P. 

0.7 


0.9 

Haryana 

194.0 


350.0 

Tripura 

2.6 


0.5 

J. & K. 

0.6 


1.5 

Pondichery 

2.6 


2.3 


♦ Figures for 1966-67. 


Three-year plan to raise Cotton ontpot 

The centre has approved a three-year programme costing 
Rs. 14.74 crores to end the country’s long dependence on import 
of cotton bales. 

The plan will bring a return of an aggregate value of Rs- 
156 crores between 1971 and 1974. The increased yield is expected 
to be about 3,60,000 bales in 1971-72 ; 4,20,000 bales in 1972-73 
and 4,80,000 bales in 1973-74. 

Each year India’s textile mills turn out about 5.8 million bales 
of cotton into yarn and fabric, though indigenous production of 
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cotton approximates 5 to 5.5 million bales only. This leaves a 
gap of 7,00,000 to 8,00,000 bales of cotton between availability 
and need, and the country has to import it by paying about Rs. 
S5 crores each year in Foreign exchange. 

The main objective of the new plan is to end the present 
stagnation in cotton production by adopting promotional measures 
suited to both irrigated and rainfed areas and make the country 
selfsufficient in cotton. 

The three year programme would popularise use of pure seed 
and new varieties, application of recommended doses of fertilisers, 
and adoption of plant protection measures. 

Under the programme, six districts have been selected in the 
irrigated zone : Ferozcpore and Bhatinda in Punjab, Hissar in 
Haryana ; Ganganagar in Rajasthan, Baroda in Gujarat and Coim¬ 
batore in Tamil Nadu. In the current year it is proposed to cover 
a total of 4 lakh hectares in cotton cultivated areas in these 
districts. 


During 1972-73, an additional area of 80,000 hectares will be 
covered, followed by another 80,0(0 hectares in 1973-74. This 
includes 100,000 hectares of cotton growing areas in Baroda 
district of Gujarat. Another 60,000 hectares will be covered in 
1971-72, and an additional 20,000 hectares each in the subsequent 
two years. 


In non-irrigated areas it is proposed to initiate a programme 
on a pilot basis in approximately 140,000 hectares spread over 
sev ® n districts in different states. These are Kurnool in Andhra 
Pradesh ; Surendranagar in Gujarat, Khargone in Madhya Pradesh, 
Akola and Yeotmal in Maharashtra, Dharwar in Mysore and 
Tirunelveli in Tamil Nadu. 


In each selected district 2,000 hectares will be covered under 
the “intensive programme” and another 18,000 hec. under the 
‘ expanded programme”. The two districts in Gujarat selected for 
coverage under the programme— Baroda and Surendranagar— 
account for about 30% of the total area under cotton crop and 
about 35/o of the total production of cotton in Gujarat. The per 
hectare yield in these districts, which has gone up by about 5% 
over the three plan periods reached 202 kg. in Baroda and 136 kg- 
in Surendranagar district in 1965-66 


I , ndia ^ is bought andso,d . in common with many 
agricultural products, on the reputation for quality of its 

between ^ ^? erence Quality of cotton that exists 

tracteTlias^flfwnvc ° K d ‘!^ ereilt types cotton grown indifferent 

l *f ys becn . a so V rce of temptation to unscrupulous 

S F £o JISSE?, r a - C beeD takcn under the above act and other 
! eradicate inferior cottons from protected zone* There ar<* 

and one in MaSby 0 a ne prlde^ ahar: ‘ Shtra ' ' W ° the Tam '' Nadu SWe 
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The average yield of cleaned cotton per acre in India is very 
low, only about 96 lbs- per acre. This is very low when compared 
with the Egyptian average of over 496 lb. and the American average 
of over 466 lbs. 


It is seen that the yield of irrigated cotton is much better 
than that of unirrigated cotton. In Tamil Nadu, for example, the 
average yield of irrigated cotton is 250 lbs. per hec. while that of 
unirrigated cotton is only 73 lbs. Most of the cotton crop in 
India is, however, unirrigated. The largest cotton hectrage irrigated 
is outside the chief cotton zone. Practically no cotton grown in 
the Black Cotton Soil region is irrigated- The largest area of irrigated 
cotton is in the Punjab, South-eastern Tamil Nadu and U. P. 


An important point about cotton cultivation in India is that 
the cotton fields, unlike those in America or Egypt, in a large 
majority, produce a grain crop after cotton has been harvested. ihe 
field is, therefore, cleared before all the cotton has been picked. 
The total out-turn is affected adversely in years in which the 
monsoon rains start late. For it must be borne in mind that the 
sowing of indigenous crop in Black Cotton Soil area particularly* 
and elsewhere generally, is done with the first monsoon rains- 
A large proportion of the buds (bolls) of improved variety whic 
produce longer staple as well as indigenous cottons 
chance to open owing to the falling off of temperatures m - 

ber. The Black Cotton Soil atea and the South generally have an 
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advantage in this respect. There the winters are warm with bright 
sunshine and cotton picking goes on during winter and even up 

to July in some cases. 


Production 

The production of cotton in 1970-71 was 4555 thousands 
bales of which U. S. S. R. produced 6900 thousand bales. Produc- 
tion of China during the same year was estimated at 10000 
thousand bales, 27% of the world’s production and second highest 
in any country. India which had the higher acreage, accounted 
for 1.5% of the world production. The other important cotton 
producing area like U. S. A.* U. S. S. R., Pakistan, Egypt, Sudan, 
Mexico, Peru etc., jointly accounted for 80 per cent of the world 
output. 

India has fairly increased her overall cotton production in 
recent years, is evident from the following table. 

Table 51 

Cotton Production of India 

Year . Production (000 bales of 180 kgs. each) 


1968- 69 

1969- 70 

1970- 71 


5144 

5233 

4555 


Since the beginning of the present century the home consump¬ 
tion of raw cotton in India has been increasing. The average con¬ 
sumption of Indian cotton in Indian mills during the period from 
1947-48, 1955-56 was about 27 lakh bales. In 1970-71 this con¬ 
sumption was 6370,000 bales and 5919,000 bales in 1971*72. The 
greater part of this consumption is of long and medium staple 
cotton. 


Since the home production of cotton has not met the rising 
demand, imports have become a necessity which forms roughly 
10 percent of the total consumption as seen in the table below. 

Year Imports Value Consumption 000 bales 

(000 bales of Res. — — . - --- 

of 180 kgs. each) in mi- Indian Foreign Total 

‘ llion 


1969-70 

429 

589.2 

5604 

595 

61! 

1970-71 

910 

1124.78 

5657 

714 

63 

1971-72 

850 

1100.00 

5073 

846 

59 
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Trade 

Although the United States is the world’s leading producer 
of cotton, it buys some of our cotton. The United States does 
not grow the rough, white short-staple cotton used for manufact¬ 
uring cotton and mixed cotton-wool blankets. Some American 
cotton is used for the manufacture of cotton blankets, but it is 
admitted to be not as suitable for this particular purpose as the 
imported Indian cotton. Moreover, American cotton, unlike the 
rough short staple cotton does not mix with wool, and therefore, 
does not lend itself to the manufacture of cotton-wool blankets 
which are popular in those parts of the United States where the 
temperate climate precludes the use of all-wool blankets. Indian 
cotton is also used to a comparatively small extent as padding in 
clothing. 

The important qualities of short-staple cotton imported into 
the U. S. A., are its roughness, cleanliness and whiteness. Until 
recently, China, (especially North China), and India were the two 
main sources of supply. The Far Eastern hostilities, however, led 
to the practical elimination of China as a source of supply. This 
considerably improved the position of Indian short-staple cotton in 
the United States during the war. 

India exported 151 million rupees and Rs. 99 million Rs. of 
raw cotton (short-stapled) to foreign countriesin 1970-71 and 1971-72 
respectively. This was sent mainly to U. S. A. 

India also has to import cotton (long-stapled) from U. S. A. 
and Eeypt for the manufacture of fine cloths. In 1958 India 
imported Rs. 3066 lakh worth of raw cotton and in 1959 Rs. 3476 
lakh worth, from foreign countries. India exported Rs. 87.47 
crores of cotton to foreign countries in 1970-71. 


JUTE 

India has suffered most in the supply of jute due to partition 
than cotton, the other fibre crop. Out of the 23 lakh acres unde 
jute in India in 1947, more than 18 lakhs went to Pakistan (now 
Banela Desh). The best districts for jute, Mymensingh, Dacca, 
Ranipur, Bogra and Pabna all bordering on the Brahmaputra an 
affected by its floods, which deposit large quantities of fertile sil, 
now form part of Bangla Desh The old Brahmaputra or the Jamuna 
in Bangla Desh also provides clearer water for retting the Jute tha 
the Ganga. The cultivation of Jute decreases towards the soutft 
in the Ganea Delta where the land is too low for jute, and 
the west where the rocky ground of the Deccan plateau is 
marked than the Ganga alluvium. 


Climatic Conditions 

Jute is generally grownTon raised ground provided by the old 
or new river levels. In the depressions rice and jute are often rotai- 
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ed The best quality of jute is obtained from loamy soils. Clayey 
soils give the heaviest yield, but the plants grown in such soil do 
not ret uniformly. Sandy soils, on the other hand, produce coarse 

fibfe 'In Bengal there are old and new alluvium soils which are 
called lal mati or khair and pih matt respectively, the same a* 
SSar and kliadar in Bihar and Uttar Pradesh. The new alluvium 
is generally found near large rivers, especially in their deltas and is 
commonly called alluvial soil par excellence. The soils of parts of 
Orissa, South Bihar and Burdwan division belong to old alluvium. 
The whole of North Bihar, West Bengal and North Bengal consist 
of new alluvium with the exception of Madhupur and the Khiar in 
North Bengal. Jute grows on new alluvium, but not on the old. 
K hiar land becomes very hard in a drought and prevents the spread 
of the roots of the jute plant. This seems to be the chief reason 
why it is so unsuitable for this crop. 

Jute grows to perfection on loamy soils. The rain water 
sinks quickly into loamy soil ; hence loamy soil is preferred to stiff 
clay, which can neither absorb nor part with its water as readily 
as loam or sandy loam does. On clayey soil it yields a fibre which 
is sticky, more or less, while a coarse fibre is obtained from sandy 
lands. Jute is very badly affected by water logging when it is 
young. 


It is well known that when a soil contains soluble salts in 
quantities above a certain amount, it is unfit for any crop. Even 
Saltpetre, if present in the soil water in a concentrated form, acts 
as poison for plants. Dr. Voelcker’s experiments show that no 
crops on soils (Surface soil) which contain 2 per cent of Soda, 
4 per cent of common Salt, or 7 per cent of Sodium Sulphate 
can thrive for long. 

Jute grows on the high lands as well as on the low lands, 
which are not liable to submersion before the middle of June. 
Floods cannot do much harm to the plants once they are suffici¬ 
ently strong, that is, when they will shortly run to flower. Of 
course, highland jute is always superior to lowland jute in quality. 


Climatic conditions aie, however, of more value to jute than 
the composition of the soil. A hot damp climate, in which there 
is not too much actual rain, especially in the early part of the 
season, seems to be best for it. 


Ju:e is a rainy-season crop. Damp heat is most favoura¬ 
ble for its growth. Excessive rain, saturating the soil with moisture, 
delay both sowing of the seed and the after treatments. 

From one to three inches of rain distributed in a month, 
during sowing period, may be considered sufficient. Occasional 
showers of rain, varying from 2 to 3 cms., at intervals of about a 
week, are most beneficial for the growth of the plants. 

The temperature of atmosphere on the tracts where Jute is 
grown hardly exceeds, during the growing season, 37°C and falls 
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below 15°C. Humidity varies from 69 to 91. It is not possible 
to grow jute anywhere in Bengal during the cold weather. 

The table 52 below shows the normal maximum and minimum 
temperature of the air, the mean humidity and the normal rainfalls 
recorded at some typical stations to the jute growing areas. 

Table 52 

Meteorological observation in Jute Growing Areas 


Month Weather Conditions Calcutta Dinajpur Gauhati Silchar 


Minimum temperature C. 
Maximum ” C. 
March Humidity 
Rainfall 

Min. temperature C. 

April Max. temp. C. 

Humidity 

Rainfall 

May Min. temp. C. 

Max. temp. C. 

Humidity 

Rainfall 

June Min. temp. C. 

Max. Temp. C. 

Humidity 

Rainfall 

July Min. Temp. C. 

Max. Temp. C. 

Humidity 

Rainfall 

Aug. Min- Temp. C 
Max. Temp. C. 

Humidity 

Rainfall 

Sept. Min. Temp. C. 

Max. Temp. C. 

Humidity 

Rainfall 


14 

40 

80 

2.5 

21 

40 

79 

5.0 

21 

40 

81 

15.2 

24 

36 

87 

27.9 

28 

35 

89 

32.8 

23 

32 

89 
30.4 

23 

33 

90 
25 4 


9 

36 

65 

2.5 

18 

38 

81 

5.0 

19 

42 

72 

17.7 

21 

35 

88 

45.0 

21 

35 

91 

37.9 
23 
33 
91 

32.9 
23 
33 
89 

30.4 


12 

40 

75 

5.0 

19 

V 

84 

15.2 

18 

35 

81 

22.8 

2 

35 

82 

37.1 
22 
35 

83 
25.4 

24 

35 

84 
22.8 

23 

33 

83 

15.2 


13 

36 

80 

20.3 
16 

33 

87 
37.9 

19 

36 
85 

37.2 

22 

37 

88 
55 
22 

38 
91 

49.4 
19 
36 
91 

50.8 
22 

34 
90 

32.9 
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The maximum temperature of water in which jute is steeped 
should be about 26°C. The rainfalls appear to be too heavy m 
Silchar for the Jute crop. 







s.. 


JUTE AREAS 






-? > 

cv 


40*60> NET SOWN AREA 
1«-40>NET SOWN AREA 
BELOW 10>NET SOWN* 



jFig. 46. Jute growing areas 

There are two main varieties of jute plant grown in India : 
Chinese and Indian. The Chinese variety is chiefly grown on 
CHARS or mudbanks and islands formed by the rivers The 
Indian variety grows chiefly on BIL or completely submerged lands 
even on salt-impregnated soils, such as those of Sunderbans- These 

Incra tlCS arC> k° wever * growing together in many parts of 


'I character of the land, whether it is upland or lowland, 
^ 8 ™ in fi P e nod of jute. When it is to be grown on 
t0 flood,D S’ sowing takes place earlier than on 

March anH on TbU - S ’ BI1 ? ,ands k is sown February to 

ra t!f ed . aDd fr ° m March to June ' The “me for 

late sown hL gC 2 ° n whether the cr t>P is an early sown or 

June ^the harvest^ season starts for the earliest crop about 

of Se^tlmber gC fr ° m a11 Crops **>8 A«8«.t to * he end 

supen^ty^vtt^^wh^hV he ?^ annual deposit of siU have a 

bemuse manurinek nnT h h haV ? 1,ttIe or no silt deposit, especially 
oecause manuring is not commonly practised in jute cultivation. 
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Jute-producing Areas 

India had a world monopoly of jute before partition. It must 
be remembered that the largest consumption of jute is for packing 
material. Cheapness, durability and strength are not found in any 
other packing material as in jute. To increase the supply of raw 
jute in India the area under jute is increased. 

The main areas for jute cultivation are in West Bengal, Assam, 
Bihar, Orissa, Uttar Pradesh and Tripura. At present jute is exten¬ 
sively cultivated in the Districts of Goalpara, Kamrup, Darrang, 
Nowgong, Garo Hills and Sibsagar in Assam State. 

In West Bengal most important districts producing jute are 
Murshidabad, West Dinajpur, Cooch Bihar, Nadia, Burdwan, 
Malda and Midnapore. 

In Bihar the important jute-producing districts are Purnea, 
Saharsa and Darbhanga. There are, however, small areas of jute 
cultivation spread all over the Terai region of Northern India. 
Jute is very widely grown in Coastal districts of Orissa. Jute is 
also grown in Kerala on experimental basis, because its climate 
and soil is ideally suited for jute cultivation. 

Area under cultivation 

Total area under jute cultivation in the Indian Republic is 
860,000 hectares (1971-72). Jute has the largest area in West Bengal 
about 52.6% followed by Bihar 22.1%, Assam 15.5%, Orissa 6.2%, 
Uttar Pradesh 2.2% and Tripura 1.4%. The following table 
shows the area under cultivation in different states of India. 

Area under cultivation 


Year 


Area in hectares 


1968- 69 

1969- 70 

1970- 71 

1971- 72 


526,496 

769,712 

749,883 

860,000 


Jute production 

In ,950-51 the production of J utc J" whefit 

x as 

1968-69. 
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Table 53 

Production of Jute and Mesta 


Year 

Jute 

Mesta 

000 bales (each of 180 Kg.) 

1968-69 

917 

906 

1969-70 

954 

1141 

1970-71 

963 

1230 

1971-72 

973* 

1270* 


♦Provisional 

Within the Indian Republic, Bengal stands out predominantly 
in production followed by Assam, Bihar, Orissa, Uttar Pradesh and 
Tripura, as seen from table 54. 

Table 54 

Production of Jute and Mesta in Various States in Indian Republic 

1970-71 

State Jute Mesta 

(Area and Prod, in thousand tonnes and hec.) 
Area Production Area Prod. 


Andhra Pradesh N.A. 

N.A. 

86.8 

295.5 

Assam 

109 

800 

6.3 

24.4 

Bihar 

98 

400 

35.5 

170.8 

Mysore 

N.A. 

N.A. 

17.1 

35.7 

Orissa 

400 

300 

27.6 

131.8 

U. P. 

13.0 

155 

66.2 

% 

384.3 

W. Bengal 

278 

1360 

45.0 

250.0 

Tripura 

— 

95 

8.6 

54.6 


Trade of Jute 


For the year 1970-71 India exported a sizable amount of jute 
manufactures to various countries of the world and earned foreign 
exchange to the tune of 1850 million rupees. Main exporters were 
U.S.A., Canada, United Kingdom, Argentina, U.S.S.R., Egypt, Aus¬ 
tralia, etc., who have preference for the Indian jute. Following is 
the percentage of Jute exports— 

EG—16 
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U.S.A. 


36.6% 

Canada 


5-5% 

U.K. 


4.7% 

Argentina 


3-3% 

U.S.S.R. 


2.9% 

Bahrein Isles 


2.1 % 

Egypt 


1-5% 

Australia 


1-4% 

Others 


2.0% 

The following table 5:> shows the exports of Jute since 1968-69 


Table 55 



Export of Jute 


Year 

000 tons 

Value (Rs- in million) 

1968-69 

639 

2180-1 

1969-70 

556 

2092.9 

1970-71 

556 

1850.0 


FOURTH PLAN TARGET 

The Union Government have decided to fix the Fourth Plan 
target at ten million bales (eight million bales for jute and two mill- 
ion for Mesta) against the Third Plan’s 7.5 million bales. The 

additional production of nearly two of^OIXlO 0 

ichieved partly through an addition of 200,000 acres or buuuu.u 

hectares by double cropping in canal and tube-well irrigated areas 

but mainly through an increase in the unit yield from the present 

2 8 bales to 3.3 bales by the intensification of development measures 

in selected jute growing areas. . 

Jute is grown in India in 73 districts, but instead ol diffusing 
efforts and investments over all the jute growing areas, the objective 
* thi Fnnrth Plan will be to concentrate attention on only 14 distr- 
,n the F o ur J h i ^.' a h n ^ca fa rlv high spread of jute cultivation and 

ln S of^Lh f together account for over 80 per cent of the country’s 

t Ll nroduction The 14 districts are: 24 Parganas, Hooghly, Nadia, 
total production, i Mursh , daba d, Malda and West D.najpur 

fn 3 ^ Bengal! Pu^a’and Saharsa ia Bihar, Goalpara, Nowgong 
and Kamrup in Assam and Tripura. 

In order to improve the quality of jute the Co'vernmcnt envi¬ 
sages the setting up of 18 state farms for the production of go 
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quality seeds, of which 3 are to be in West Bengal, 3 in Bihar 
and 1 each in U. P. and Orissa. 

In view of the dearth all over the jute growing states of rett¬ 
ing water which constitutes singly the most important factor in 
influencing the quality of jute fibre, the Government of India has 
accepted the three year Scheme for constructing 8200 new tanks and 
re-excavating 4300 old tanks. 

Consumption 

After partition the consumption of jute in India has been 
increasing. The average home consumption during 1960-61 was 
about 57.82 lakh bales. In 1962-63 this consumption was 69.55 
lakh bales. The following table gives the trend of raw jute 
consumption in India since 1967-68. 



Consumption of Jute in India 

Year 

Lakh bales 

1967-68 

65.20 

1968-69 

53.27 

1969-70 

58.13 

1970-71 

66.5 


, 5 i re Jt nt u y , ears iu avera 6 e consumption of jute by mills has 

been 63 akh bales. The target fixed for 1973-74, is 840,00o bales 
by the Union Government. 


QUESTIONS 

1 •. Under what geographical conditions are Cotton and Jut* 
grown in India ? Mention important area of their cultivation. 

(Agra, 1959). 

aUon 2 of C ° ndi,i0nS the cultiv- 

or jute in view of thelS changes? * an exporter of cotton 
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The development of Horticulture is the only way for solving 
the economic condition of the vast peasantry of India * n . 

growing unemployment among both educated an une ^ 
masses of this vast region since crop husbandry has proved unecon 
omical in most of the areas. The condition of thei bearing 
orchards is very miserable, the average yield per tree or^ per 

hectare is much below the average standard of adva “^. 

It is because some of their basic problems are entire y d Berent 
from those of other countries mainly due to varying soil, climati 

and topographical conditions. 

Fruit Production 

A wide variety of fruits and vegetable is cultivated in the 
country. The total area under all fruit at the end of Thir 
was 1,380 million hectares. 

The cultivation of fruits and vegetables does no, form an 

important part of the Indian agriculture. Hardly the 

total net area sown in India is under fruits and vegetables. By tar 
largest proportion of this area lies in'"c Ganga-Brahmaputratoin. 

It increases as one proceeds down the G an ga U. P. but 

p. c. of its total net area sown, under vegetables ana tru 

Bihar has 25 p. c., Bengal 3 p. c. and Assam 6.5 p. . 

Fruits are grown in many climate^regions, 

such high latitudes and altitude as ot P - t We for different 

table given below shows the following fruits suitaoie 

altitudes. 

The fruit crops of India may be classified geographically 

follows : — 

(1) those of temperate region, and 

(2) those of the sub-tropical regions. 

Although many kinds ln peaSTpc® r . 8 §rape ’ 

of India, the most important include the appi > P 

plums and strawberry. . 

Diverse types of fruits are cultivated in 

but orange, grapefruit and lemon « are m important. Many 
loquat, water melon, water chestnut, etc., are aiso 
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Economic Geography of India 

nnV r0 Pi Ca ' f ™ its SUC ^ as mango, pine-apple, etc. are also grown 
on a commercial scale in the sub-tropical regions of India. 

In India there are more species of fruits in the temperate 
egions than in any other region, but most 0 ** them are of local 
importance and because of their high perishable nature do not enter 
into national commerce. 

GEOGRAPHICAL DISTRIBUTION OF FRUITS 

i a • 9 eo ? ra P. hicaI distribution of fruits in various parts of the 
Indian Union is given on the following pages. 

Apple 

The apple is the most important fruit of temperate climate. 
The tree itself is quite resistant to low temperature and adapted to 
a wide range of climate and soil conditions. 

The apples are grown in the drier and cooler parts of the 
Himalayas, specially near the Punjab The Kulu, Kashmir Valleys, 
Almora, Nainital, Garhwal, Tehri, Garhwal and Uttarakhand divi¬ 
sions are the most famous. In Kumaon, apple is extensively culti¬ 
vated in Mukteshwar, Bhowali, Ramearh, Deonagiri, Dwarhat, 
Kapkot etc. 

Peach 

The peach tree, unlike apple, yields well only in restricted 
localities and under special climatic conditions. It is more subject 
to early spring frost and to winter killing of the buds than is the 
apple. Owing to the difference in seasons, peaches are transported 
from Kumaon and Kashmir from June to October. 

This fruit is regarded as more of a luxury than the apple, 
chiefly because of its perishable nature it is less adapted to being a 
staple item of commerce. The standard market peaches cannot be 
kept in good condition more than fifteen days or three weeks without 
excessive cost, while some varieties of apples will keep in storage 
from October until June. 

The main areas for peach cultivation are Kumaon and Uttara¬ 
khand and Nainital, Almora, Garhwal, Pithoragarh and Chamoli. 

in Himachal Pradesh, as in Kumaon, the peach does best in the 
temperate climate region. Kangra provides half, with Kulu and 
Simla another quarter of Himachal Pradesh’s production. 

Peaches of excellent quality are grown in Punjab, Haryana 
Jammu and Kashmir, but chiefly for home consumption. Small 
quantities are exported to Southern markets from August to Octo¬ 
ber, but this is a limited luxury market due to transport costs and 
lack of communication. 
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Pears 

The most important fruit in Kashmir, Kumann and Himachal 
Pradesh is Pears. The fruit is of the greatest relative importance 
in such cold, humid areas as Kashmir. Kulu and Kumaon. and is 
grown to a great extent also by the people of the Nileiri hills. In 
Kumaon it does well from Almora to Nainital, and two localities 
have utilized their special advantages for developing the pears as a 
money crop. The most famous pears district in Kumaon is Naini¬ 
tal. Karmi is noted for its pears and fruit. This is the .most 
northerly point of the Almora district where pears cultivation is 
important. Peach is also cultivated, but the greatest acreage is 
devoted to pears. Because of the amount of sunshine, the length 
of the summer days, aDd the people afforded by the hill to the north, 
this is the most important fruit growing region in Kumaon. Other 
pears growing places are Ranikhet, Chaubatia, Bhimtal, Ramgarh, 
Hawalbag, Peongiri, Bhowali, etc. 


The topography of Kashmir and Himachal Pradesh aids horti¬ 
culture. The general slope of the Highlands is from the east to 
west where the old rocks dip under the newer and less resistant 
rocks of the south. Because of their altitude the High lands have 
cold winters and cool summers, the rainfall is moderate. Tn addition 
to these is a high percentage of cloudiness, and mists are common. 
I he rainfall decreases rapidly northwards- There are few natural 
resources and no mineral wealth, and the old hard rock vields only a 
thin soil which is usually infertile. Moreover, the climatic conditions 
do not favour agriculture, and communication is generally difficult. 
Occasional shepherd huts are the only signs of habitation. Tn the 
here IS s °tne horticultural farming, cattle and sheep are 
oi Cr0P j P ears - apple, apricots, walnut, pomegranate, 
art* nnt y ,’ mon 1 ?* S ra Pes, etc., are raised. Tn some places, these 

satisfv ihA L e '7 I J OI ? e y crops, only sufficient being grown to 

satisfy the needs of the local population. 

Apricot 


rainfall 8 u • he . tem P erat e regions of India where 
aos rnl P J? 1 an £ humid nights with an annual rainfall of 130 to 
-to cms. For its best development the Apricot requires cool 

hHi te r m^r r mnrl e H early P ( f tS , 0l ' i,s growin S Period and m, dcrately 
hi c h temperatures durmg the Jatter p^. During its early growth 

are g?own7n C aH n the bU t ndanCC of moi ? ture - At Present time apricots 
Pradesh Puni fl h inH of Kumaon, Himachal 

erdal imnortan^ in fruit is of considerable comm¬ 
ie™ ima h and ?h, SlrJf Bhowali ’ Mukteshwar, Ranikhet, 

valleyT are r m CI ? amoh District, Kulu and Kashmir 

valleys are also famous for apricot production in India 

Almond 

being^one-Third to^°oatf°f" 
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a ’T 0 " d 7 1 this St ? te is favoured by geographical factors. In gene¬ 
ral the topography and climate of this State are suited to almond 

™ farmers have to adopt their cultural practices to 
counteract the effects of relatively high humidity and the deficiency 
oi sunshine. Although almonds are the main fruit of Kashmir it 
would be a mistake to think that the farmers raise this crop to the 
exclusion of all others. A few fruit growers received practically all 
their revenue from apples but the typical farmer got approximately 
40 p. c. of this income from almond, the remainder coming chiefly 
from others. The almond growers usually also raised some plums, 
cherries, mulberry, pomegranate etc. 

Strawberry 

Sandy loam soils are the most desirable type for growing 
strawberries, but other types are suitable provided they are well 
drained but retentive of moisture and fairly fertile. Among the 
environmental factors affecting strawberry production, water supply 
is most important, for the great bulk of strawberry is grown under 
irrigation, the strawberry fields being submerged under approxim¬ 
ately 10 cms. of fresh, showly moving water for at least three 
months. Strawberry requires a mean temperature of more than 
I6°C. during the growing season of two months. 

Jeolikote in Nainital district is the largest producer of straw¬ 
berries, producing nearly all the canned strawberries. 

Walnut 

Walnut at present is extensively cultivated in the districts of 
Nainital, Almora, Garhwal, Cliamoli, Tehri Garhwal, Pithoragarh, 
Himachal Pradesh, Punjab and some districts of Jammu and 
Kashmir. 

Mango 

The mango or locally called Aam is common everywhere. The 
mango is largely cultivated in groves especially near towns or 
villages. 

The deep alluvial soils of the Indo-Gangetic plain seem to be 
well suited for the growth of mangoes. In areas of heavy rainfall 
such as the Himalayan slopes, mango trees may be grown without 
irrigation but where rainfall is less than 105 cms- a year, young 
trees are generally irrigated. It grows from sea level to 1524 m. 
above sea level in the Himalayan slopes. Freedom from rain and 
cloudiness, and from frost during the flowering season is particularly 
important. For its best development mango requires moderate cool 
weather during the early part of its flowering season and high tem¬ 
peratures during the ripening period. 
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Following aie the main varieties of mango grown in India . 
Dashari, Langda, Chosha, Sapheda, Shahpasand, Fajli, Malda and 
Mohanbhog. 

The main areas for mango cultivation in Andhra Pradesh and 
Madras, are Coimbatore, Trichurappally, Arcot, Kurnool, Guntur, 
Mahbubnagar, Visakhapatnam, Krishna etc. The important varieties 
are Rajuman, Chonrasm, Kohlapalli (Kabari etc. Langda, Chosha 
and Dashari are famous in Madhya Pradesh, Nilm, Bcganpalli, 
Dhuphal, Salaza in Orissa, Mysore and Madras and Hapus, Bombay 
Pari, Rajapuri and Kasar etc. are famous in Maharashtra and 
Gujarat. 

The Banana 

Bananas can be grown in some regions of temperate zone of 
India but the major production areas occur in sub-tropical and 
tropical climates with considerable rainfall. The average tempe¬ 
rature required throughout the life period of the plant ranges from 
20° to 30°C. In the southern and the peninsular India, the mean 
temperatures throughout the year are favourable for banana cultiva¬ 
tion and many crops of banana are obtained during a year. In 
northern and western India, where the winter temperature is low, 
only one or two crops of banana during the months of March- 
October are possible. Irrigation is practised in certain localities, the 
water requirement of the banana plant is enormous, however, and 
consequently irrigation is feasible only where an abundant supply 
is available. 

Banana growing is spread all over India. The areas of culti¬ 
vation of banana in the South are Kerala, Madras, Mysore, Mahar¬ 
ashtra and Andhra Pradesh, about 1000 m. above sea level. Besides 
these, Amarawati and Akola districts of Madhya Pradesh have also 
a thousand hectares of land under banana cultivation. 

In Bihar the most important districts producing bananas are 
Charaparan, Saran, Darbhanga, Bhagalpur and Purnea, etc. 

. * n Bengal banana is extensively cultivated in the districts of 
Malda, Murshidabad, Burdwan, 24 Parganas and Nadia. 

At present, banana is extensively cultivated in Assam in the 
drstnets of Cachar, Kamrup, Sibsagar, Lakhimpur, Garo Hills and 
United Khast and Jaintia Hills. The coastal districts of Orissa are 
also iamous for its giowth. 

p c- ^ a ~ na Burdens of U.P. are located on the hills and slopes 
oi Siwalik. The Himalayan slopes, north of Siwalik is an important 
banana area. The physical condition of the soil does not seem to 
he very important, provided it is deep and well drained. In sub-tropi¬ 
cal region of Kumaon and temperate region of Uttarakhand, culti¬ 
vation is generally made on virgin forest soil, with its accumulation 
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of humus, and under such conditions banana can he crown for 
many years without manuring. Bananas, mostly of an inferior type, 
are grown in the river valleys of Kumaon and Uttarakhand Divis¬ 
ions of U. P. up to an elevation of about 1000 metres. In hills 
coh! winters, causing damage to some plants and hot winds in the 
summer which shred and dryout the leaves- The occurrence of 
frost proves to be very harmful for the local vegetables and plants. 
Some times it also affects banana trees adversely. 

Within Indian Republic. Kerala stands out predominantly in 
hectrage followed by Mysore, Maharashtra, Orissa, Andhra Pradesh, 
Assam, Madhya Pradesh and Uttar Pradesh. 

The Citrus Fruits 

The citrus fruits, including the orange, the lemon, the grapefruit 
and several others are of small commercial importance. 

Orange 

The orange is the most important citrus fruit grown in India 
and is widely distributed in south and north India. 


The correct selection of the proper soil for orange trees is 
perhaps of more importance than that entailed in the selection of 
soil for any other crops. This is true because an orange orchard 
represents a long time and costly investment, and the plants occupy 
the same area for many years. The discovery that the soil is 
unsuited for orange trees often recurs only after the orchard has 
been growing for a number of years. This results in great economic 
loss, because to improve the soil is impossible or highly expensive 
and to retain the orchard means only poor to moderate yields. 


In Bengal where the precipitation is fairly enough and evenly 
distributed over the year, a soil 2 metres deep is satisfactory tor 
orange. In Madhya Pradesh, where orange orchards are planted on 
red brown soil and where protected summer droughts occur a depin 
of 7 metres is bcine recommended. In Gangetic plain orange trees 
live longer and produce more fruits on well-drained, even textured, 
sandy loam soils which permit root penetration to a depth oi-Mo 
4 metres than on more heavily textured soils in which the tree 

roots penetrate only about one metre. 


Orange is grown in almost all the States of India, but its culti¬ 
vation is mostly concentrated in U. P- (Kumaon Debra Dun 
Uttarakhand, Saharanpur, Tehri, Punjab' (Kjnf*)* W- M 
jeeling), Mysore (Coorg), Andhra Pradesh (Hyderabad Oranga ), 
Maharashtra (Nagpur and Poona) and Jammu and Kashmir. 
Orange in Assam is mainly grown in Khasi Hills, Garo Hil s 
many other places. 
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There are four well known varieties of orange 

m Citron. To this belongs the wild varieties known as bijaura 
and Karanphdl found in Assam and Hill regions of U. P., Himachal 

Pradesh. 

(2) Lemon (Limonum). Madden refers to this variety as being 
found wild in Kumaon and other Hill areas of northern India. 

(3) Sour Lime. This includes the nibu and its cultivated varie¬ 
ties, the Kaghazi etc. They are much employed for Sherbets and 
the like and thrive well in the warm climate. 

(4) Sweet Lime or Limetta. This variety is cultivated in suit¬ 
able localities in Hills of Assam, U. P. and Himachal Pradesh. 

Grapes 

Grapes are grown in nearly every place of the temperate and 
tropical climates. It must have a long summer, a moderately fertile 
well drained soil, a relatively low water supply during the growing 
months even less with relatively high temperature, a bright sunshine 
during the three months in which the fruit matures. In Kashmir a 
mean temperature of about 15°C. in the month of June is one of 
the reasons for production of high quality grape. 

Grapes are grown all over India, but there are certain areas 
where the fruit is grown more intensively than in others. Among 
these areas of intensive cultivation are Assam, Kumaon, Himalayas, 
Kashmir, Maharashtra, Mysore and Tamil Nadu. 

Guava 

Guava is a winter season crop. Good fruits are produced on 
a wide rante of soils, but sandy loam soils are usually selected for 
early crops, heavy soils for late market and canning crops. Guavas 
for the best development require somewhat warm weather during 
the early part of the growing season and moderately low temper¬ 
ature during the latter part. 

Although Guavas are produced in several rather concentrated 
parts of Allahabad, Faizabad and Gonda, they are grown largely in 
Nainital, Bijnor, Bareilly in U. P., Sangli and Satara and Nasik in 
Maharashtra, Mehsana in Gujarat. Guavas are also grown in Bihar, 
Madhya Pradesh and Andhra Pradesh. 

. Lichi. Loquat, Water-melon, Water-chestnut, pine-apple 

Pistachio, Wild fig etc., are also important. 

Exports of Fruits 

For the year 1963-64 India exported a sizable amount of 
rruits to various countries of the World and earned foreign exch- 

& 1968 t 1971 t>W1 * D ® ta ^ le shows l ^ e ex P ort fruits from India in 
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Tab'e 57 
Exports of fruits 


Year 



Exports in Million Rupees 

196S 



60.4 

1969 



58.6 

1970 



54.5 

1971 



52.3 


Fruit products amounting to over 23,000 tons are now manu¬ 
factured in this country. The I.C.A.R. has set up in 1967 a centr¬ 
al Horticultural Research Institute at Hessarghatta in Mysore for 
overall researches on the major tropical fruits viz, mango, banana, 
papaya, grapes, citrus and also on ornamental plants of commercial 
importance. 


VEGETABLES 


Besides the/ruits mentioned above a large number of miscellane¬ 
ous vegetables are cultivated in India. With the growth of the 
urban population and the heal'h propa-anda for eating more fruits 
and vegetables the cultivation of h irticuliural crops has considera¬ 
bly increased within recent years. 

Vegetable growing is mainly practised in the vicinity of town 
and cities. Being of short duration, two or three crops of vegeta¬ 
bles can be raised on the same piece of land and they prove to be 
a remunerative source of income to the grower. 


The important vegetables are Cauliflower, Cabbage, Cucumber, 
Carrot, Brinjal, Coloquintida, Pumpkin, Gourd, Tomato, Sweet- 
potato and Potato etc. Potato is the most important vegetable in 

India. 


Potato. Potato is grown as a pure crop, and in general two 
crops, an early and a la'e one. are grown The early crop is sown 

about February to March and harvested about J a * 

crop is sown about September and harvested about December to 

January. 

The crop is grown under diverse conditions in the country from 
almost plain to elevations of 2000 metres. The potato tolerates a 
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• *. f ‘i- ThP Qftils most suited to the cultivation of the 
a hot and humid climate. 

The crowing of potato is confined mainly to Northern Bihar 
and Uttar 6 Pradefh, which together contribute about two thirds of 
the country’s potato production. Potato growing is mainly done in 
Punjab, Assam, Himachal Pradesh, Maharashtra, Tamil Nadu and 
Madhya Pradesh. Other important potato growing states are 
Mysore, Orissa, Gujarat, Tripura and Rajasthan. 

Table 58 


Production and Yield of Potatoes. 


States Area 

thousand hec. 

Production 
thousand tonnes 

Yield hec. 
in kgs. 

Andhra Pradesh 

0.6 

2.0 

800* 

Assam 

109.3 

1,117.1 

660 

West Bengal 

78.6 

642.6 

1280 

Bihar 

96.1 

788.4 

740* 

Gujarat 

3.8 

74.6 

1600 

Haryana 

3.0 

45.7 

2000 

J. & K. 

0.7* 

1.3* 

— 

Madhya Pradesh 13.8 

111.6 

820 

Tamil Nadu 

7.4 

57.2 

1240 

Maharashtra 

10.0 

14.0 

1500 

Mysore 

87.0 

31.4 

380 

Orissa 

30.8 

317.3 

390 

Punjab 

14.6 

235.4 

2260* 

Rajasthan 

2 

4 

390 

Uttar Pradesh 

146.9* 

1341.6* 

1100* 

Delhi 

0.2* 

1.6* 

— 

Himachal Pradesh 20 

83.3 

404 

Tripura 

2 

17 

390 


•Figures for the year 1966-67. 
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Within Indian Republic, Uttar Pradesh occupies the largest area 
32 per cent, Bihar occupies 16 per cent, West Bengal 12 per cent, 
and Punjab.Maharashtra and Madhya Pradesh come next with 4 
per cent. Himachal Pradesh, Orissa and Madras though important 
potato growing areas, occupy only 3 per cent each of the total 
Indian hectrage. The remaining acreage is scattered in the other 
states of the union. The above table 58 shows the statewise produc¬ 
tions, area and yield per hectare. 

Production of Potato in 1950-51 was reported to be 1,660,000 
tons. India, which had the highest acreage, accounted for below 1 
per cent of the world production. The average acreage under potato 
in the same year was 240 thousand hectares. The highest acreage 
was recorded in 1968-69 when it reached a peak of 524 thousand 
hectares. The year 1970-71 saw a further increase in hectrage 
reaching a new height of 520 thousand hectares. The trend of 
hectrage since 1968 to 1971 is given in table 59. 

Table 59 

Area under Potato 


Year 

Area (thousand hectares) 


1968-69 

524 


1969-70 

511 


1970-71 

520 



India has fairly increased her potato production in recent 
years, which is evident from the following table 60. 

Table 60 


Year 


1968- 69 

1969- 70 

1970- 71 


Production of Potato 



Production (in 000 tons) 


4720 

4093 

4690 


The per capita consumption of potato in different regions 
India displays wide variety, depending upon the food habits an 
consumer preferences of each tract. Consumption of potato also 
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varies in urban and rural areas of the same State. For ins*anoe, 
it is much lower in rural areas than in urban parts of the country. 
Similarly, in Madras and Calcutta or any other urban centre, 
notato constitutes a more important part of diet than rural. In 
many parts of the country, 80 percent of the production is consum¬ 
ed in various cooked preparations. 


Spices 

The important srices are cloves, cardamom, turmeric, black 
pepper, chillies, coriander seed, cinnamon etc. Spices have acquired 
a position of great importance in the economy of the plains on the 
south-west coast of India. 

Table 61 


Area under important Spices (.thousand hectares) 19?0-71 
States Turmeric Ginger Pepper Chillies 


0 85 — 181-1 

8.7 

17.7 


Andhra Pradesh 

23-7 

Assam 

4-4 

Bihar 

8.6 

Kerala 

4.3 

Madhya Pradesh 

0.3 

Mysore 

1.7 

Orissa 

12.0 

Rajasthan 

0.1 

Tamil Nadu 

6.4 

U. P. 

1.0 

W. Bengal 

1-2 

Tripura 

0.6 

Maharashtra 

9.6 

Gujarat 


Himachal Pradesh 


Haryana 


J. & K. 


Punjab 


Delhi 



12.17 

117 

3.2 

0.87 

— 

38.8 

0.91 

0.23 

108.3 

1.15 


28.4 

0.06 


32.6 

0.45 

0-23 

52-6 



19.3 

1.70 


7.6 

0.30 


1.1 

0.41 


158.8 

0.66 


23.5 

1.56 


0.4 

0.02 


9.4 


Pondicherry 


1.0 

13.9 

0.1 

0.1 


which tfelded Rc 0 c d bla f ck P e PP er > an important dollar earn 
iq/£ oc • Rs * 25 crorcs from cX P ort of 20 thousand tons duri 
ivo4 as against an annual decade average of Rs. 3 lakhs, still stan 
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^ 103 thousand hectares and has recorded only a nominal increase. 
Official estimates of the areas under cardamom and lemon grass are 
not available, trade estimates place the average areas in the neigh¬ 
bourhood of .4 hectares and 10 thousand hectares respectively. 
Cardamom yields Rs. 1.46 crores of foreign exchange. Cashew nuts 
which bring another Rs. 8 to 9 crores of foreign exchange through 
exports, are largely imported, processed and then exported, the 
value of the imports being of the order of about Rs. 2.8 crores. In 
spite of phenomenal increases in prices little change in area under 
cashewnuts and spices appears to have occurred. The table 62 shows 
the area under important spices. 

Black Pepper is a tropical crop, and, therefore, the summer 
season of four to six months suits it well, but the crop requires in¬ 
termittent rains for its early maturity. The areas of good pepper 
in Southern India get good quantity of rainfall from 150 to 200 cms. 
Black pepper grows well in loam and sandy loam. Kerala, Madras 
and Mysore provide very ideal climatic conditions for the growth 
of black pepper. 

The following table shows the production of black pepper in 
India since 1968 to 1972. 

Table 62 


Area and production of black pepper 


Year 

Area 

(in 000 hectares) 

Production 
(in 000 tons) 

1968-69 

121 

26 

1969-70 

120 

25 

1970-71 

119 

24 

1971-72 

123 

25 

Trade of Black pepper. Over 15,000 metric tons of black 
pepper about 60 p. c. of the total production was exported during 
the year 1953. Main importers were U. S. A., Canada, Mexico, 

“ * _ .. • « v vr non A H /»n Art* 


Chillies. Chillies are grown in almost all the States of India. 
The Chilli crop requires high temperature and high humidity, wim 
abundance of water during its life period. Chillies grow we i 
loamy and sandy alluvium soils. The crop is sown about July to 
August and harvested about October to March. 


Within the Indian union, Maharashtra occupies the largest area 
170 thousand hectares. Andhra Pradesh 131 thousand hectares, 
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Mysore 90 thousand hec., Madras 70 thousand hectares and Madhya 
Pradesh conies next with 38 thousand hectares only. The important 
chilli growing states are Maharashtra, Andhra Pradesh, Mysore, 
Madras and Madhya Pradesh. 

The following table shows the production of chillies in India. 


Year 

Area thousand 
hectares 

Production 
000 tonnes 

1964-65 

714 

455 

1965-66 

652 

383 

1966-67 

674 

403 

1970-71 

675.1 

418.7 

The use of chilli 

is today confined to local 

consumption and 


its importance from the point of view of commerce is almost negli¬ 
gible. The main market for Indian chillies is Ceylon. 


Ginger. Ginger is a tropical crop and grows well in areas 
where the temperature varies from 10 to 15°C. Ginger grows well 
in alluvium and light clay soils. 

India occupies a unique position among the Ginger-producing 
countries as it deals with nearly 80 p. c. of the World production. 
The crop is grown in almost all parts of the country. But its culti¬ 
vation is concentrated mostly in Kerala, West Bengal, Orissa, 
Madhya Pradesh, Andhra Pradesh, Madras, Mysore, Himachal 
Pradesh and Punjab which together account for about 90 per cent 
of the country’s production. 

area an< * production in different states are as under 


States 

Area in 

(thousand hectares) 

Production in 
(thousand tonnes) 

Andhra Pradesh 

0.80 

0.30 

Gujarat 

0.66 

0.50 

Kerala 

12.17 

19.68 

Madhya Pradesh 

0.87 

0.81 

Maharashtra 

0.41 

0-34 

Mysore 

0.91 

1.30 

Orissa 

1 51 

2.12 

Rajasthan 

0.06 

0.10 

Tamil Nadu 

0.45 

0.39 

W. Bengal 

1.70 

1.90 

Himachal Pradesh 

1.56 

0.38 

Tripura 

0.30 

0.38 


EG—17 
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The present total estimated production of ginger in the country 
is about 21130 tonnes in terms of dry ginger of which about 19 
per cent is exported, the rest being consumed within the country. 

India is the largest porducer of commercial dry ginger in the 
world with Jamaica and Sierra-Leone as the next most important 
producers. Although Indian ginger is more fibrous, since its water 
content is less, the percentage of dry ginger obtained is higher. In 
case of the other countries, the percentage of dry ginger obtained 
is less. Therefore, side by side with introducing the superior exotic 
varieties in this country, attempts are also being made to improve 
the quality of the indigenous variety. The work of multiplication 
and distribution of impro\ed varieties including exotic types is being 
intensified in the Fourth Plan fur obtaining additional production. 

Other important spices are turmeric, cinnamon, coriander-seed, 
etc. The use of spices is totally confined to local consumption and 
its importance from the point of view of commerce is almost nil. 

QUESTIONS 

1. Write an essay on Horticulture in India. Emphasize citrus 

and deciduous fruits of great commercial value and the industries 
based on them. . 

2. Discuss the production and trade of citrus fruits in India 
giving details of the geographical and economical conditions influen¬ 
cing the industry. 


AGRICULTURAL REGIONS OF INDIA 



A complete classification of major agricultural regions of India 
not only shows the distribution of crops, animals, rainfall, soie 
and other data, but it also explains the relationship between thes 
factors in such a way that it is possible to trace major influences 
which have shaped the pattern of agriculture and which will indicate 
the path of future agricultural development. As previously stated. 



Fig. 47. Agricultural Regions of India 
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climate will generally be found to be the principal basic factor which 
accounts for regional differences in agriculture- 

Map 47 shows the agricultural regions of India, greatly 
simplified. In order to present a more complete picture, the indivi¬ 
dual zones will be discussed. The map shows quite well the gener¬ 
al sequence from South to North. Different crops are predomin¬ 
ant in different agricultural regions of India. Rice and Jute are 
raised mainly in South-Eastern states of India, wheat and sugar¬ 
cane in the middle zone. Cotton in black soil region and fruits and 
vegetables in temperate regions of India. Diversity of products in 
India is the outstanding characteristic of agriculture. The use of 
land, like the climate, is marked by transition. It changes from the 
rice, Jute and wheat of eastern region, still prevailing in the noddle, 
to the wheat and sugarcane economy of Uttar Pradesh and Punjab. 
According to such statements it might be concluded that no S^neral 
principles of agricultural classification can be propounded, and that 
every land use plan requires an ad hoc classification. However, ire 
main agricultural regions of India are — 


1 . 

2 . 

3. 

4. 
5- 
6 . 

1 . 


Rice, Jute and Tea Region. 
Wheat and Sugarcane Region. 
Cotton Region. 

Coarse crops and Maize Region. 
Fruits and Vegetable Region. 
Millets and Oilseeds Region. 


1. Rice, Jute anti Tec, Reran. _ T1 * 

Assam, West Bengal, Orissa and certam P ' - 

in the basins of Brahmaputra Ganga and Mahanad mers 
the highest intensity of rice cultivation in the country. 

», ‘lx ^ tetesr&g « —- 

are another climatic characteristic of this region. 

The region is occupied by the lowest endsjf ^'"nks 

and depressions'ar^thtT' .STTst important pbysica. features of 

the area. . 

Composed mostly of the **** * '4,^xcepfTn thrower 
rivers, this region has a high ag* tu Burdwan district. The 

delta of the Ganga and in some parts * in js very hlgh . 

proportion of the area under crops to the 

The most dominant character of a^'culture ^ number 

that there are only a few crops grown over large 
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of crops grown is not large. Rice, jute and tea arc the oulstanuing 
ciops. Oilseeds, sugarcane and coiton are other important crops 
of this region. The climate conditions, as well a> the large popul¬ 
ation to be fed, naturally make lice the most widespread crop of 
the region. Rice dominates the landscape as also the outlook of the 
people. This need for growing rice in this region wherever possible, 
leaves very little land for commercial crops. 

Irrigation plays the least part in the agricultural operations of 
this region. Irrigation canals or wells for irrigation arc almost un¬ 
known in this region. Whenever there are long breaks in the mon¬ 
soon rains, some irrigation by lifting water from the numerous 
depressions, which have almost always some water, is practised. 

As manuring is not common in rice cultivation, and as rice is 
the most widespread crop, the use of manures (except in tea planta¬ 
tions) is not important in this region. The annual floods, in fact, 
supply such large quantities of new fertile silt every year to the 
fields that soil naturally recoups its fertility without any manure. In 
tea plantations, however, the use of manure is common. 


Owing to the large agricultural population in relation to the 
area fit for cultivation the fields are generally very small in the 
region. These fields are cultivated with the help of bullocks, the 
use of agricultural machineiy being almost unknown here. Most 
agricultural operations are done by hand labour which is a charac¬ 
teristic feature of all rice lands. The stagnant water in the depres¬ 
sion and in the ricefields breeds malaria which sups the health of 
the agricultural labourers and agricultural labour is, therefore, not 
very efficient here. During the last war to protect the soldier much 
was done to eradicate malaria by providing drainage canals and 
spraying of insecticides. 


Weeds are very common in the fields here. A very serious 
problem facing agriculture in some parts of this region, specially 
Bengal, is the spread of the Water Hyacinth. This weed takes root 
in the stagnant water and is difficult to eradicate. It completely 
chokes any crop growing in such water, and thus makes large areas, 
formerly good agricultural land, unfit for crop cultivation. The 
uovernment is spending a good deal of money in research work 
to tree the land from this curse. The reeds are also a menace to 
cropland. 


coodlSd heJd,hv 8 *n; d ,s ‘he cause of the dearth ol 

SSd«wead h S^f y h n,ra . als,n,hls . , ;eg ,o n. Rice, which is the mos 
for affimals d °- CS n ° l y,eld a sui,able or nourishing fodde 

any foddei at IS ' lmportaDt cr0 P s grown here do not yield 


The degressions 5a * nd . SoiI here do not favour grasslands- 
he depressions are almost always covered with water, and so grass 
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cannot grow there. The uplands or river banks are valuable farm¬ 
ing land and cannot be left over for grass. The areas unfit for 
agriculture are also unfit for grass. For example, the lower delta 
is subjected to saline tide water which does not permit the growth 
of suitable grass for fodder. The crystalline soils belonging to the 
peninsular class are too porous for the growth of grass. 

Dairying or meat production are, therefore, not important in 
the agriculture of the region. 

2. Wheat and Sugar cane Region. The area comprising Northern 
Bihar, Uttar Pradesh, Punjab and certain parts of Madhya Pradesh, 
has its main wheat season from October to April. 


Ordinarily, the rainfall in this region is neither too much nor 
too little for agricultural purposes. The seasonal character of the 
rainfall distribution, however, makes irrigation an integral part of 
the agriculture of this region. There is a clearly marked rhythm in 
the winter and summer temperatures. The winters are cool, while 
the summers are hot. Based on these temperature differences, the 
crops grown in the region fall into two distinct classes. The ram 
crops are suited to winter conditions, while the kharif crops are 
suited to summer conditions. 

As seen above, irrigation plays an important part in the agri- 
culture. This irrigation is, however, confined entireytoi winter 
crops which are crown when the season is charactensti y Y- 
Wells predominate in the irrigation of this area Nowhere else m 
India are there better geographical conditions for well trngat 
than in this remon. The high water-table, the occurrence or 

claybcds in the sub-soil, the predominance of »*“«*'*, 
filtering of water from the more rainy areas of the Himalayan oot 
hill—aH lhe,e provide the most favourable geographical conditions 

for well irrigation. 

Even though well irrigation is the most characteristic form of 

Canal, the Agra Canal and the Sarda Canal irriga 
areas of land. 

An imnoriant feature of the agriculture of this region is the 

multiplicity of crops grown here. There ^a/aTit is^n^hi^part. 
India where the variety of crops grown is sc> ge * ^ of 

This multiplicity of crops depend , ” moderately varying 

extremes in agricultural conditions. which enable a large 

conditions of rain-fall, temperature in this 

number of crops with varying requirements to be grown 

region. f 

Consider.,ble use of manures is another important feature ^ 
the agriculture of this region. The importance ot 
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sugarcane, which need considerable nutrition from ‘he soil in^rder 
to yield well, makes the use of manures mourn! ent. Th ® Thc 
used consists larstly of the animal refuse and d on J ' ' ^ j 

large number of animals found in this region is, thus, a great help 
in providing animal manure. The fact that a large amount of cow 

duns is used as a domestic fuel in a region where the demands on 
soil fertility are so great is a great agricultural drawback- cow- 
dung is a valuable manure Its u<e lor any other purpose, theretore, 
deprives the soil of a source of fertility- 


The most important ciops of the region are wheat, rice and 
sugarcane. There are distinct areas in which these crops predomi¬ 
nate ; as for example, wheat dominates the western section, rice the 
eastern section and sugarcane the middle section of the region. Tne^e 
crops occupy generally the best land. The inferior soils are given 
over to the cultivation of poorer crops, like barley and millets, etc. 


The occurrence of large areas of pastures, especially in the low¬ 
lands near the numerous rivers, enables a large number of cattle 
and other animals to be kept. Most of the cattle are meant for 
agricultural operations. Dairying is, however, being encouraged in 
the neighbourhood of large towns. 

Due to the variability of rainfall, large parts of this region 
suffer now and then from famines. The ‘i amine zone* is marked 
particularly in the areas that adjoin the Peninsular region. The 
famines cause the greatest damage to the poorer food crops, and 
hence the greatest suffering to the poor. For the more valuable 
crops and generally grown in areas which are well supplied with 
irrigation facilities- Rice suffers most during famines, as it requires 
the greatest amount of moisture and is grown in areas where obvio¬ 
usly, canal and well irrigation are least developed. 

Fields in this region are very small. The agcicul urists are 
generally very poor, due to the great pressure of population on land. 
The presence of the industrial town of Kanpur, and the towns 
manufacturing sugar, makes it possible for the agriculturists of this 
region to supplement their income from agriculture by working in 
these towns during the slack season when agricultural operations do 
not need them. 


• ^e P rcSenc e of large towns has offered an incentive for grow- 
ing fruits and vegetables in this region on a fairly large scaL\ 
Large quantities of potatoes and cauliflowers are grown in the area 
around big cities and urban areas. These vegetables find ready 
profitable markets even in distant places like Caloutta and Delhi. 


wf . Ma'z e and ^secrops Region - This area, which comprises 

nninrnt hi 1 ”. CtS ? f Madh y a Pradesh, Rajasthan and northern 
uujarat, has Us mam coarse crops season from July to October. 
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The contrast between winter and summer temperatures is 
marked here moie than in the wheat and sugarcane region. The 
winter crops like wheat, therefore, flourish here better than in other 
parts of India. The winter rainfall in this region is enough for the 
growth of these crops. 


The soils of this region are mostly alluvial silt which approach 
desert conditions wherever rainfall is deficient. The hot and com¬ 
paratively dry climate of the areas causes considerable evaporation 
of water. In some cases this evaporation draw's to the surface 
salts from the sub-soil. These salts lie as a crust over the soil and 
destroy its agricultural usefulness- 

Maize, Bajra and other coarse crops are among the most im¬ 
portant crops of the region. Canal irrigation is the most important 
feature in some regions in the plains. 

The proximity of the Sind and Rajasthan desert, which is the 
chief breeding ground of locust in India, makes this region 
specially liable to attack by locusts which may cause, therefore, very 
serious damage to crops in this region. Large sums of money are 
being spent every year by the Government to eradicate the locust- 
menace to this region- 


The fields in this region are generally large and the cultivators 
here are belter off than in any other part of India- The dry clima c 
of the region makes them sturdy and so they labour on their ncias 
harder than any other cultivators in India. The riches ot tne 
Punjabi cultivator are, therefore, the proper reward of his elhcient 
and hard work on the fields. 


The pastures in this region arc poor due to dry climate- There 
is consequently a dearth of fodder for cattle and other animals in 
the region. The cultivators, however, have enough landI andMhe 
is not much pressure of population on land. r, iis enables them 
devote some portion of their land, specially to 

The most important fodder crop grown ,n this «*.or» w jucern 
There is no other part of India which has as great an acixag d 
lucern as this region, l ed on such a nutritive |J b 

cattle in this region are strong and healthy- Some or the Pu J 
breeds of cattle' like the Hissar or Mariana breeds arc famous a 

over India- 

The coarse crops of India include certain parts of Rajasthan. 

The dlsertTnot a Wholly barren area where■»«*■« tZl 
On Hip contrary wherever water is available lor irrigation a-ucui 

Pure is carHed on. This agricultural land naturally occurs tn nver 

valley where well irrigation helps certain crops to grow. 

Agricultural areas in the Desert Region occur in isolated1 loca¬ 
lities. They are extensive- Whenever such areas occur, cattle pop 
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ation is found. The most important crops grown in this region 
are those that require the least amount of moisture and yet can 
endure the great heat of the region during summer. Small millet 
(bajra) and moth is such a crop and is, therefore, grown extensively 
in this region wherever cultivation is possible- In favourable 
localities wheat is cultivated during winter. 

In hilly areas in this region a few animals, especially goats, 
are reared on poor pastures. 

The region provides the chief market for the surplus of agri¬ 
cultural produce in the neighbouring regions, as it does not produce 
enough itself. The cultivators in this region are poor though 
hardy. As its name implies, this region is the poorest of all agricul¬ 
tural regions of India- 

4. The Cotton Region. This area, which comprises the black 
soil region of Maharashtra, certain parts of Madhya Pradesh and 
Gujarat, has the highest intensity of cotton cultivation in the 

country. The cotton region covers a large area in the peninsular 
India. 


i 4.1. re 3'°n extends over a large area, there are considerable 
local differences of climate and soil- Generally speakinc, the reeion 
gets about 30 to 40 inches (75 cms. to 100 ems ) of rainfall. The 
temperatures are moderately high throughout the year. 

• r Asncuhure over large areas of this region is carried on by 
rainfall without much irrigation. The character of the rivers in this 
region is such that they cannot be used to any great extent for 

<f XCe P t m a £. w loca,ities as in Gujarat. These rivers 
rnlmiri 8 °J gel,ke vaI, «ys far below the general level of the 

y Th^ lf - S ° f W r? r therefore, difficult for irrigating the 
7n T- 8 ’ unl,ke the rivers of north, do not have their 
del r,iv am S . n ? u ,'?- J, heir water supply, therefore, is depen- 
For well irrioaf-n 0 ra . ,n ^ a .[ - They are mostly dry in the dry season. 

also the . conditions are not generally favourable. 
, n t r ! d the ,; e that wells can be bored with any hope of 
veals S It nnlv in WC ls 0ft . en dry up after giving water for some 

S£ IS SSJM? swsi nft 

S’ d f eren "l 

must be made of wheat, 8 the faMy^imTorlT. 
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in the Malwa plateau and in the valley of the Narbada. Sugarcane 
is another such crop which is grown in isolated favourable loca¬ 
lities. 

The Black Soil Regiou is varied by the occurrence of hilly 
areas here and there. The neighbourhoods of these hills generally 
provide extensive though poor pasture lands. On these pastures 
numerous cattle and goats are reared. Such pastures also occur 
in the neighbourhood of rivers whose banks are often a maze of 
ravines. 

The fields are generally large in this region, but the soil is not 
equally fertile everywhere. Irrigation facilities are also not a un- 
dant. The yield from these fields is not, therefore, high. Ine cul¬ 
tivators are, therefore, generally poor in this region. 

5- Millets and Oilseeds Region. The area comprising Madhya 
Pradesh, parts of former Hyderabad now in Andhra Pradesh, ana 
Mysore, has its main millets season from June to November- 

The reeion is covered by red and yellow soils, and in some 
places also by laterite, which are characteristic oj areJ j* jhe 

very old rocks. This part is geologically th infertile. This 

soils derived from these old rocks are L Continuous 

region, therefore, is markedly a region o p • y a ji ey are , 

agricultural tracts as one comes across in t g reg i on is 

therefore, rare in this region. The topog ■ P y this belonging 

broken or undulating. There are J^° ® lcd ThP re are also the plateaus 
to the Satpuras and the Eastern Ghats Th “« a J« 1 ^ P reduces 

of Chhota Nagpur, Mysore and lands, 

the area of agricultural land hci • valleys wherever 

however, occur in the depressions and in t he n of finer 

soils which are‘well* 1 suited to'"the growing of 

crops can be 

8r0W The temperatures are high 'hroughouyhe year 

ces between winter and summe 30 t0 5 q inches (75 cms. to 125 
rainfall is copious, varying fr rainfall comes both during 

cms). per year. Over rlfal fbelovVthe lrma^ in this region 
summer and winter, but rain fal s . famine conditions 

more than anywhere else in India. 1 bis o ^ 

which are so frecuent here. comparatively poor in fertility 

serious particularly as the la is V la rge reserves of food, 
and the cultivators are not able t rainfaU causes distress. 

Even a slight departure from the n in this region of 

especially as the moisture requirements requirements can seldom be 
high temperatures are 2 r ® at * the facilities of irrigation are no 
satisfied from other sources regarded as a chronic prob- 

abundant. Famine must, therefore, be reg 

lem in this region. 
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Millets, particularly bajra, are the most widespread, because 
they are suited to the climatic conditions and the poor soils ot 
this region as no other crop. Other important crops are ground¬ 
nuts, cotton, rice and sugarcane. The absence of wheat cultivation 
to any extent, due to the poor soils and hot climate is a marked 
feature. In especially favourable areas on the slopes of the moun¬ 
tain plantations are an important feature in this region. Tea, 
coffee, rubber and spices are produced in these plantations and tank 

irrigation is important. 

The broken character of the land and infertile soils generally 
give rise to extensive pastures. These are, however, poor and can 
support only goats in large numbers. Cattle are not so important 
on these pastures as goats. 

The fields are rather large, but the general infertility of the 
soils does not enable the cultivator here to get big yields from these 
fields. The cultivators in this region are generally poor. They are 
not very healthy and strong as the climate of the region causes 
various maladies. Hook-worm disease is widespread in this region. 
This disease gradually saps the vitality of the people and makes 
them weak. 

It also includes the coastal plains lying on the western coasts 
of India. These plains are usually hot and moist. The soil is 
fertile throughout except in the neighbourhood of the sea where 
sand lowers fertility. The fertility of the soil has been increased 
now by the provision of canal irrigation in larger deltas. 

Rice is the most dominant crop though sugarcane, tobacco, 
and cotton are also grown wherever conditions favour. 

The fields are generally small, but the rich soil enables the cul¬ 
tivators to raise large crops from their fields. 

6. Fruits , Vegetables and Barley Region. This area comprising 
Jammu and Kashmir, Punjab, Himachal Pradesh and Hill districts 
of Uttar Pradesh, has low winter temperatures, and only a single 
crop of vegetables and fruits can be grown from June to October. 
Short and medium duration varieties of crops are usually grown, as 
the crop should mature before the onset of winter. 

In the area near the Himalayas where the rainfall is adeq¬ 
uate, the variety of crops grown is considerable. But the areas 
where canal irrigation is the chief source of agriculture, the crops 
grown are few in number. The cultivation of fruits on the Himal¬ 
ayan slopes is a characteristic feature of the agriculture of this 
fegjon. The cool weather crops consist of potatoes, barley etc. 
the sowing of these crops starts here at the time when wheat is 
harvested m other parts of India. The growing season is short, 
i*e.» 7 to 5 D l°, I ] t r s - A* times when a slight temperature decrease 
occurs, snowfall is frequent which is generally followed by frost. 
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The clouds frequently drag the ground in autumn and humidity 
reaches saturation p.int for considerable periods. Ugal (Fagophyrum) 
esculentum) is said to have the merit of not being injured by mists 
which in the rains settle on tops of all hills. Recently the potato, 
which is a cash crop, has been introduced in the Hills, it has 
profoundly affected the agriculture of the tract. 

As might be expected, this area in food crops is limited as a 

direct result of rugged and high elevation. Above this agricultural 
zone, most of the mountains in northern India are densely lorested, 
whereas the high elevations carry meadow grasses that are used lor 
summer grazing- 

QUESTIONS 


1. Suggest a division of India into Agricultural regions, pay- 
ing particular attention, in the selection of criteria, to features of 
significance in Agricultural economy. 

2 Divide India into agricultural regions and ^th^basisrf 
your division. v 
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POWER RESOURCES 


Coal is the basic fuel required for almost all industries and 
its imoortancein the industrial development and economic advance¬ 
ment of the country needs no reiteration. Moreover, a large and 
rich variety of by-products are obtained from carbonisation of coal 
and these form the essential raw materials for a multitude of 

chemical industries. 

Coal is the hey to many chemical operations, as well as the 
major source of heat or power- Partial alternative may be found 
in oil and gas or in water power, but coal remains supreme. The 
importance of coal in the world of today can scarcely be overem¬ 
phasized, for as one authority observes, ‘‘of all the resources which 
are basal to our existing civilization the possession and utilization 
of coal must be placed first” 1 . Coal is the basis of our modern 
machine civilization, because of its suitability for raising steam, 
smelting ores, and providing heat- In short, coal is the attracting 
magnet- Coal is the most important source of power for commercial 
energy. 

History of Coal Mining in India 

Coal raining was first started at Raniganj, Bengal, in 1814- 
The construction of railways gave the industry a great impetus and 
a number of joint stock companies, mostly European owned and 
managed, came into the field. 

In 1868, coal production amounted to 5 lakh tons and showed 
rapid increase thereafter- In 18S0, it was 10 lakh tons, in 18S0 
about 22 lakh tons and in 1900 about 61 lakh tons- For the next 
three decades it increased steadily at an average rate of about 6 
lakh tons a year to reach 2*38 lakh tons in 1930. In 1940 and 
1950, the production was 2-51 lakh tons and 320 lakh tons respec¬ 
tively and in 1955 it had reached 382 lakh tons. The Fourth Plan 
target of coal production has been fixed at 935 lakh tons comp¬ 
rising of 254 lakh tons of coking coal and 681 lakh tons of non¬ 
coking and blendable coal. 

Distribution of Coal fields in India 

The coal deposits of India belong mainly to different periods, 
the earlier being the lower Gondwana era, perhaps about 250 million 
years ago, and the later being the lower or middle Tertiary era 

1. Edward Charles Jeffrey, Coal and Civilization., p. 2. 
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barely 15 to 60 million years ago- The Gondwana coals are over¬ 
whelmingly more important than the tertiary coals, both in quantity 
and quality. (See fig. 48). 



Fig. 48. The Main Coal Fields of India 

The Gondwana coalfields ^are d^nbu.ed ggfe* 

ancient rocks, to which really their 

preservation at the present day is due. 

The distribution of coal fields in the Indian Republic has been 
given in the tabular form below— 
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Area 

Fields 

A. GONDWANA COALFIELDS 

Rajmahal 

Hura, Gilhuria, Chuparbhita, Pachwara 
and Brahmani. 

Deogarh 

Kundit Karala, Sahajuri and Jainti. 

Hazaribagh 

Giridih, Chope, Itkhari etc- 

Damodar Valley 

Raniganj, Ajai, Jharia, Chandrapura, Bo- 
karo, Ramgarh, Sand North Karanpura. 

Palamau 

Aurenga, Hutar and Daltonganj. 

Sone Valley 

Singrauli, Korar, Umaria, Johilla River 
Valley fields and Sohagpur. 

Mahanadi Valley 

Talchir, lb or Rampur Hinagir. 

Chbattisgarh 

Tatopani, Ramkola, Jhilimili, Sanhat, 
Kurasia, Jhagrakhand, Koregarh, Bisra- 
mpur, Bansar, Lakhampur, Panchbaini, 
Sendurgarh, Korba, Mand river Valley 
fields, Raigarh and S Raigarh. 

Satpura 

Mohpani, Sonada, Dulhara, Pathakhera, 
Kenhan Valley, Pench Valley- 

Wardha Valley 

Bandar, Warora, Wum, Ghugus-Tehwasa, 
Chanda, Ballarpur, Wamanpalli etc- 

Godavari Valley 

Sasti, Rajpura, Antargaon, Tandur, Gana- 
param, Kot» agudam, Lingola, Bandala- 
Allapalli. 

B. TERTIARY COALFIELDS 

Eastern Himalaya 

Makum, Namdung, Nazira and Namchik 
Valley. 

Western India 

Palana near Bikaner in RajasthaD. 


A. Gondwana Coalfields 


The coalfields constitute a series of small sedimentary basins 

ttintSn? 1 n fr ° m h 0th r er by patcl ? es of barr en rocks. Each of these 
SSSS, "c ”! mb r e i ° f SeamS wh L ,ch var y in «tent as well as in 

th “ s may be only a few inches thick, while 
others may attain a thickness of nearly 30 metres as the Kargali 
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seam in the Bokaro field. In many cases the seams consist of 
alternations of coal and sandstones or shales from which coal has 
to be extracted. 

I here are two main coal-bearing groups of strata in the Gond- 
wana Coalfields, known as the Barakar and Raniganj coal Measures- 
The Coal seams in these two measures are slightly different in age, 
character and composition- The Raniganj measures are the younger 
of the two and are well represented by the majority of the seams 
in the Raniganj-Asanscl area. They contain 33 p. c. to 38 p. c. 
moisture, 30 p- c. to 36 p- c- of volatiles and 50 p- c- to 60 p- c. 
fixed carbon. They arc either non-coking or at best poorly coking. 
The Coal seams of the Barakur Strata contain 1 p. c- to 3 p-c- 
moisture, 20 p- c- to 30 p. c- volatiles and 55 p- c. to 65 p. c. 
fixed carbon. These are well-developed in the Jharia Coalfield 
where, in a total thickness of a little over 610 metres of strata, there 
is an aggregate thickness of 75 metres of coal- 

In general, it may be stated that all Gondwana coals are high 
in ash compared to ' the average coals of western Europe and 
Northern America. Moreover, the material constituting the ash, 
i. e- clay, sand and other mineral matter is generally evenly 
distributed in the Coal substance and not as separate clots or bands 
which makes it very difficult to separate it by ordinary methods of 
ro il washing This intimate mixture of ash and the coal substance 
is attributable to the fact that the coal was formed by accumul¬ 
ation of drifted vegetation in lagoons and marshes. No instance 
has come to light in India of the accumulation of vegeta'ion in the 
nlacc of which it grew, for geologists do not find any under-clays 
or stems of coalfield trees extending downwards as roots in the 

strata below. 

sis s 

sssecss 

the coking P[°P c ! l >'- ™ .rHcularlv for iron and steel-making 

where good coke is needed for 

Madhya Pradesh may P ful for blending with strongly coking 
Sals fo. C .hc protcTio y n of a reasonably good metallurgical coke- 

Practically 97 

T r h°e™e l roc"ve"y old and are composed chiefly of sandstones 
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and shales which appear.*, b-e been emireiy 
water and probably by nve.s The only ^ of coa , pr0 . 

system which is important fr se P ries from j ts development 

duction is that known as . , n t ^ e Raniganj and Jharia 

in the valley of the river Damodar.: ,n ^ stales or divisions, 
fields these rocks can be subdivided »"° inr k Respectively as 

of which, the top and bo tom ~s, kno P 

‘Raniganj and BaraKar tocks ‘Ironstone’ shales which 

rocks lying bitween these two . seams in the Raniganj 

K AM & 

ms? £2? - 

in lower rocks in Jharia . 

The fields which have been woikcd out to some extent in the 
Gondwana region include: 

(1) The Raniganj and Jharia fields in the Damodar Valley. 

(2) The Giridih field occurring as a small isolated patch to 
the north of the Damodar Valley. 

(3) The Daltonganj field, further west in the Palamau 
district. 


(4) The Singarcni, Ballarpur and Warora fields in Godavari 
Valley; and 

(5) The Mohpani and Pencil Valley fields adjoining the 
Satpuras. 

The north-west ends of the Godavari and Mahanadi valley 
coal fields have been buried under the great sheets of Deccan trap, 
and, therefore, no one knows how much coal lies hidden under 
this cover. Similarly, the eastern ends of the Jharia and Raniganj 
fields are buried under the Ganges alluvium making it impossible 
to determine the quantity of coal in India. 


The Jharia Coal field. This is the most important Indian coal 
field not only because it produces about one-half of the total coal 
produced in India, but because it produces the best variety of coal 
in India. It is the only coal-field which has sufficient quantities of 
coking coal. The area of Jharia coal field is only about 387 sq 
kms. The ‘Barakars* series or the lower layer of the Gondwana 
rocks, are by far the most important coal bearing seams of the 
field. There are about 18 seams in the lower Barakar series, rocks 
totalling about 61 metres of coal, numbered from the outer fringe 
running like a crescent. By far the larger proportion of hard 
coke made in India is made from Jharia coal, and the recovery of 
coke averages about 75% of the coal used. The importance of 

EG—18 
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the Jharia coal field lies not only in the fact that it contains the 
best coal in India, but also in the fact that it lies on the margin 
to the Ganga Plain with the network of railways, and that it lies 
near Jamshedpur, Kulti, Asansol and Calcutta which are the largest 
markets for coal in India. Jharia is connected with E. Railway 
with Calcutta which is about 340 kilometres from it. It is con¬ 
nected with Jamshedpur. The E. Rly. thus supplies its coal to 
the Indo-Ganga Plains and also carries it to the Indian penin¬ 
sula. 

In spite of the good quality of coal in Jharia, no manufactur¬ 
ing industries of any importance have been attracted to it. The 
chief reason of this is the fact that there are no valuable raw 
materials near it. The immediate neighbourhood of Jharia consists 
of almost barren and rocky land where it is difficult to obtain 
large quantities of suitable water. Even the coal mining industry 
gets water with difficulty- Unlike the best coal-fields of Europe 
or America, Jharia is, therefore, unable to attract any industry 
to itself. 

Jharia Bokaro Coal held. — Immediately West of Jharia on the 
other side of the Jammu river lies the western termination of the 
Jharia field now known as Bokaro-Jharia coal field. West of this 
again is the Bokaro field. Several of the Bokaro coals have been 
proved to be capable of producing good quality blast furnace 
coke. 


ThRaniganj Coal Field .-The Raniganj Coal field produces 
about one-ihird of the total coal of India. It covers an area of 
about 1290 Sq. Kms. most of it being in the district of Burdwan, 
but stretching also across the boundaries into Bankura, Manbhum 
and the Santhal Parganas. It occupies a larger area than the Jha r,a 
Coal field. The seams dip generally to the South and South-east 
throughout the field. As dippings to the South-east arc covered 
by the alluvium of the Damodar Valley, the distance to which 
thr coal-bearing rocks extend in this directum towards Burdwan 
and Calcutta is unknown. There are six workable seams in the 
upper Raniganj rocks totalling roughly 16 metres of coal. The 
Disheruarh seams of Raniganj has the most valuable steam coal in 
India which is in great demand for railways and ships. 

No attempts were made to woik the thinner and poorer 
learn of the upper layers of Raniganj, until the boom in the coal 
prices in 190^-1908 led to the opening up of every tolerable se-iu 
of coal within range of the railways. 

The Ranieanj mines are deepest in India and seams occur 
up to a depth of more than 610 metres. Except in the south-east 
corner of these seams, which is considerably faulted, there is little 
disturbance in the coal seams. 

The chemical composition of coals of Raniganj, Jharia and 
Giridih are sho.'n in the following table. 
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Table 63 


Coal Field seam 


Raniganj, Ghusik 
Ranigaoj, Dishergarh 
Jharia, No. 18 
Jharia, No. 5-6 
Giridih. Karharbari 


Composition of Coals 


Moisture 

% 

Volatile 

material 

Fixed 
carbon % 

Ash% 

7-5 

34-8 

52-6 

12-6 

2-5 

33-2 

54-2 

9-8 

1-8 

78-8 

59.3 

11*9 

0-6 

14-1 

66-2 

19-8 

0-9 

22-5 

660 

10-6 


Ramgarh Coal Field. The srrull field ka,wn as th: Rungarli 
field lies from 24 to 32 kilometers south-west of Bokaro. It * s 
versed by the Dumuia river ia the bed of which th; coil i> fou 

ia numerous places. 


Ballarpur Coal Field. Ballarpur was the fi r st Co i'iery m 
India to adopt hydraulic stowage, which was introduced by Divies 
in 1913. The seams of Ballarpur are 16 metres thick. Two por¬ 
tions of it are workable. The upper portion ts 7 metres from the 
bottom of the seam and is 3 metres thick; the lower is the bottom 
of the seam and is 3 metres; this leaves 5 metres between the 
workable portions which, with the remlining upper 6 metres, are 
composed of shale and coal. The following analysis shows that 
the coal like most of the Gondwanas contains a large proportion of 
moisture, and also shows inclusions of pyrites. 


Moisture 

11.10 

13-51 

Volatile matter 

31-56 

30-61 

Fixed Carbon 

45-47 

45-21 

Ash 

11-87 

10-67 


Mohpani Coal Field. The oldest colliery in Madhya Pradesh 
is Mohpani. The Mohpani Coalfield is situated in the Narsingh- 
pur district on the south of the Narmada alluvial valley, and at the 
foot of the northern spurs of the Satpuras. 


Singareni Coal Field. The great belt of Gondwana rocks, near 
the north-west end of which Warora is situated, stretches down the 
Godavari V .lley as far as Rajamundry, and at one or two places 
the equivalents of the coal bearing Damuda series in Bengal are 
found cropping up from below the upper Gondwana rocks. One 
of these occurrences near Yellandu in the Andhra Pradesh forms 
the coalfield well known by the name of Singareni. 
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Umaria Coal Field. Ibe Bilaspur-Katni branch of the Bengal- 
Nagpur Railway passes through the small coalfield of Umaria in 
the foimer Rewa State now in Madhya Piadesh. The principal 
seam of coal is seme 3 metres thick. 

Korea Cool Field. The northern or Sonhat field contains two 
principal seams the lower of which is valueless in the western half 
of its course, but shows tbickDess of 1 to 3 metres over a length 
of 25 kilometres in the eastern part of the field. The upper seam 
is valueless in the east, but ranges fiom U to neatly 34 metres in. 
the west- They contain 6 p. c. to ^ p. c. moisture, 28 to 30 p. c. 
volatile matter and 44 to 51 p. c. fixed carbon. 


Besides the above mentioned coal fields of great importance 
India has a few coal-f.elds of minor importance. The great belt of 
Gondwana recks, mar the north-west end of which Warora is 
situated, stretches down the Godavari Valley as far as Rajahmun- 
dry, and at one or two places the equivalents of the coal bearing 
Damuda series of Bengal ate found cropping up from below the 
upper Gondwana rocks. One of these occurrences, near Yellandu 
in Andhra forms the coal-field named Singareni. The principal 
seam of coal is about 2 m. thick which is a dull, hard and non¬ 
coking, steam coal largely consumed by railways and mills in 
Southern India. 

In the foot hills of Bhutan coal has been found near the Kala 
Pani as highly inclined crushed lenticular seams near the junction 
of the < nclosing Gondwana rocks, with the Siwaliks, which is 
marked by a reversed fault. The cod is of poor quality, friable, 
and does not seem to occur in any large quantity, the total length 
of outcrop at the principal locality being 275 metres, and the- 
average total thickness not more than 4 metres. 


TERTIARY COAL-FIELDS 

The newer or Tertiary coals of Assam differ from the Gond¬ 
wana coals in containing large portion of moisture and volatile 
matter. They also generally have lower ash content, ternary 

coal have a high sulphur content which makes them useless tor 

coking. 

The tertiary coals of Assam are generally of quite> 
quality, except that they often contain 3 p. c. to 5p.fr orsulP^ 

which may occasionally go up 10 1 j 5, c * or * B’ * while the 
low ash, generally of the order of 4 p. c. to 7 p. •> 

volatile matter is on an average around 45 p. c. 

As stated at the outset, there are also some useful coal seams 

in different horizons in the tertiary strata. These coals ar u 
in upper Assam, as well as in the Garo Khasi and Jain .ahnns 

on the Assam plateau. Some coal is found in the 
Kashmir. Seams of lignite occur in Bikaner and ; Ja.salmer^n 
Rajasthan, the former being actually under exploitation. 
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nmnnrtant lignite field was discovered ia recent years in the 
South Arcot” district of Madras where development is now taking 

Coal of this age is found in Sind, along the foot hills of the 
Himalaya and in the Aodaman and Nicobar Islands. 

The most important among the Tertiary coal are the Assam 
coals near Makum. The collieries are connected by a metre gauge 
railway with Dibrugarh on the Brahmaputra river, which being 
■navigable forms both a market (used on steam boats) and a means 
of Transport for coal. The coal-bearing rocks stretch over long 
•distances both to the north-cast and the south-west- The most 
valuable seams occur between the Tirap and the Namdang streams 
where for a distance ot about five miles, the seams vary from 15 
-to 75 feet (4 to 23 metres) in thickness. Near Margherita, the 
average thickness of the thickest seam now being worked is about 
50 feet (15-25 metres). In the Namdang section it increases to 
as much as 80 feet (74 metres). The outcrops in many places 
are several hundred feet above the plains on mountain slopes, and 
facilities exist for working the coal by adit levels as in Wales. 
•Coal can be dug in horizontal tunnels, not in deep vertical 
pits. 

Coal of good quality also occurs in the Namchick Valley, a 
tributary on the left bank of the Dihing River, above Margherita. 

NEW COAL FIELDS 


The Jaipur and Nazira Coalfields are to the south-west of the 
Makum field. The most important is the Nazira coalfield on the 
left bank of the Dikhu river- The coal seams of Nazira contain 
5 to 7 p. c- of moisture, 34 p- c. to 42 p. c. volatile matter and 
45 to 50 p. c. fixed carbon. The seam is 21 metres thick- 

The Jaipur Coalfield covers an area of about 32 kilometres- 
It produces a good hard blast-furnace coke- 

Coal occurs in various parts of Assam aad has long been 
koDwn to occur also in Mikir Hills. The chief outcrops are at 
Langloi, Disoma, Nambor and Doigroung. Of these Laagloi 
seems to be the only area worth further attention; the coal there 
is very friable and greatly crushed, whilst the seam, which is about 
3 metres thick, is much contorted; otherwise, its quality is good- 

Coal is also found in the lower slopes of {Calais ra>untain 
4 J? ® ir ? Hills of Assam. The chief outcrops are at Walzing, 
Dhongring and Warning. They form aa isalated basin lying on 
the prevalent plateau limestones, and consist of sand, shale and 
lignite coal probably of Eocene age- 

Further south-east a coal-bearing belt of tertiary rocks has 
beea fojnd to extend througaout the length of the Khasi and 
iaintia hills at least from the Giro Hill southwards* The high 
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percentages of moisture and sulphur detract largely from the value 
of this coal. 

Cocl Fields of Rajasthan. Mining operations on lhe lignite 

in 1898 at a point where the 
seam was found to be 6 metres thick. The coal is lignitic, con¬ 
taining large quantities of moisture, very low percentages of’fixed 
carbon with very variable, eften very high quantities of ash. 

At Shib 64 kilometres in a direct line to the north west of 
Jodhpur, ibere is a deposit of lignite similar apparently to others 
found in Rajasthan. 

Kashmir Coal has k ng been known to cccur also in south 
western pans, but the prospects of successful exploitation are 
doubtful. The chief outcrops are at Kalkote, Matka, Mohogala, 
Chakar and Dadli in Chinab Valley, Landa, in the east of Cbinab 
river and Ghansala and Sabalkote etc. The ccal is of anthracite 
type, containing very high quantity of fixed carbon. 

New ccal fields have been discovered in Rewa, M. P. 
(Patbakera and Koba)and Bihar (Hutar). The Garo hill in Assam, 
Jammu and Kalakot have been surveyed to contain large deposits 
of high grade coal. Large lignite deposits have been discovered 
in South Aicot districts (at Neyveli) covering an area of 16 sq. 
miles (41-28 sq. hm$.) with 32 feet (9-7 metres) in thick- 
ress. This is said to be the longest find in India. The develop¬ 
ment programme for these deposits envisages the mining of 35 
lakh tons per year of lignite which is to be used for (i) generation 
of power (2-5 lakh KW) (ii) production of carbonised bricuettes 
(3-8 lakh tons); and (iii) production of fixed nitrogen (70,COO 

tODS). . . . . _ 

New coal deposits ha\e also been discovered in the Daup area 
of Nepal Tarai (the western districts of Kbajawali and Sohratgaih). 
Coal is said to be of high grade. Digging operations have been 
started with the help of the U.P. Government. 

A reserve of 0-5 million tons of second and third grade coal 
in the Kota-Singarauli area in Mirzapur district has been found 
by the Geological Survey of India, which has also recommended 
deep drilling for further proving of reserves. 

In the above geological formation, quite close to Kota, 
extensive depcsits of coal ha'e been located by the Geological 
Survey of India at Navanagar (in Madhja Pradesh). Drilling is 

^In M. P. a new coal-field has been located in ibe.Khobra 
area. The ’fieid is slated to cover about 200 sq. miles divided into 
two sections each containing about 6 million tons of first grade 
coal per square mile. 

A coal-bearing region, extending over an area of 13 sq. miles 
(36 kms.) has been located in Bankura district of West Bengal. A 
new deposit has been located near Ondal, where Narsamuda and 
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Upper Kajora bottom seams are infeiior in quality but Upper 
Kajora top, lower Kajora, Bondahal and Topsikenda carry grade 
1 coal. The reserve is estimated to be of the order of 5-26 million 
tons with a much larger quantity of probable reserves. 

The discovery of lignite deposits in Kashmir has, it appears, 
opened up possibilities of industrial development lor the State. 
The Kashmir Directorate of Industries has prepared a Rs. 7-crore 
scheme for the exploitation and utilisation of these lignite deposits 
discovered in the State. The scheme, to be completed in two 
stages, envisages, in the fust phase, mining operations to produce 
1,500 tons of lignite a day and installation of a thermal power 
plant and a capacity of 10,000 kilowatt. In the second stage, the 
plant will undertake manufacture of gas and fertilisers. Part of 
the gas will be used in the p'oduction of ammonia and the remain¬ 
der will be supplied for fuel purposes to domestic consumers. The 
lignite deposits in the State as discovered in 1923-24 were estimated 
at 128 million tons. In 1955-56 the Geological Survey of India 
surveyed Nicheoama and Shaliganga via Barmulia and Sopore 
along a tract, 50 miles long and 10 miles wide (80 kms. to 16 kms.). 
The survey covered four sectors ?nd the reserves were estimated 
to be about 86 million tons. 

PRODUCTION 

Today India stands eighth amonc the coal producers of the 
World. 

During the last three decades, coal production has nearly 
doubled and reached a record figure of over 56 million tons in 
1960-61. Practically the whole of this 97 to 98 p. c. comes from 
the Gondwana Coal-field and 58 per cent is contributed by the 
coalfields of the Damodar Valley. The production of coal in 
India since 1968-69 has been as follows: 


Year 


1968- 69 

1969- 70 

1970- 71 

1971- 72 


Table 64 


Production of coal and lignite in India 


Production in million tons 
Coal Lignite 


66-2 

63-1 

60T 

74-8 


29-2 

41-4 

36-6 

30.6 


10 ,, There was a fi , ve percent increase in the production of coal in 
iy/4 compared to the previous year. Total production of coal was 
placed at 74-8 million tons. 
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The production of lignite, however, fell to 30,67,000 tons from 
3.660,000 tons in 1971. 

The coal of Gondwana rocks is carbonized with an average 
carbon content of 70 p. c., some of them running as high as 85 p.c., 
while those of Northern Assam are chiefly supplied averaging 40 
p.c. in carbon conten . In 1971-72, India produced 74,800 000 
tons of coal of which 40 million tons were produced in Bihar, 16,468 
thousand tons in West Bengal and 1200 thousand tons in Madhya 
Pradesh. The following tabic 68 shows the production of coal by 
States. 


Table 65 


Statewise Production of Cocl in India, 1971-72 


State 

Production (000 tons) 

Andhra Pradesh 

2400* 

Assam 

400 

Bihar 

40000 

M.P. 

1200 

Maharashtra 

1201 

Orissa 

700* 

W. Bengal 

16460* 

Rajasthan 

10 


♦Figs for 1968-69 

Jharia has the highest production followed by Ramganj and 
Bokaro. The produc ion of Coal in Assam is only 1 p. c. while 
Rajasthan has below 5 p. c., Andhra Pradesh 4 p. c. and Pench 

^ alle producti*on'during 1966-67 was 67.974 thousand tons of which 
398 lakh tons was produced in the private sector. Production in 
the year 1968-69 amounted to 68,223 thousand tons compared o 
68,722 tons in 1967-68. Production during lW ™ 70,814 
thousand tons of which 4,129 thousand tons was of lignite. 

COAL RESERVES 


Systematic investigation of the coal fields of India was com¬ 
menced during the latter part of the century. Re-surveys have 
b»en made at various times, the last general re-surveys bavin® 
been undertaken during the period 1924 to 1930 Sir Cyn^Fo , 
under whose supervision this survey was conducted, estimated ha 
the total auantity of G ndwana coai in India in sc .ms of one toot 
thickness ’and over, and within a depth of 304 metres from he 
surface was of the order of 60,000 million tons. If, however, the 
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calculations were restricted to seams not less than 1$ metres in 

Thickness and containing no more than 25 p c. ash °“‘ oT 

basis, the reserves would amount to something like 20,000 million 


,0nS ‘ . , 

It is estimated that the total reserves of all kinds of coal in 

India amount to about 54,000 million tons. Of th ^. on t , h y r ^ bo ^ s t 
p. c. is supposed to be su.table for coking The three most 

important fields in respect of coal reserves are 

million tons) Jhana 120,000 tons) and North Karanpura (8,000 million 

tons)- 1 


The Coal Mining Committee ri 937) estimated the quantity of 
good quality coal at 4889 million tons, while Dr. Gee in 1944 placed 
this figure at 4,520 million tons. In 1946, Mr. A. B. Dutt 
estimated that there were 4,460 million tons of good quality Gond- 
wana coal in seams not less than 4 feet thick and within 20,000 
ft. (610 metres) from the surface. He estimated the resources of 
tertiary coal as 2,527 tons. 

Dr. Fermor of the Geological Survey of India estimated for 
the whole country the total quantity of coking coal suitable for the 
manufacture of metallurgical coke at the end of 1932 to be as 
follows: 


At depths of 0—1000 feet (305 metres)=l,118 million tons. 
At depths of 1,000-2000 feet (305 to 510 m.)—576 million tons. 


Total—1,6056 million tons. 


No doubt, in the opinion of Dr. Fermor, small additional 
•quantities of good coking coal will be discovered in the future, 
possibly for example, in west Bokaro, but the probable amounts 
are not likely to alter that real position. In addition, with technic¬ 
al research coking coals, not at present regarded as coals, such as 
the semicoking coals of Karanpura may also become available. But 
these are. after all, only possibilities. 

1. The National Planning Committee Report (Power and Steel), 1947 
■estimated the Reserves of India as follows :— 


Total Coal Reserves of India 


Darjeeling and Eastern Himalaya 100 

Giridih-Deoghar 250 

Raniganj-Jharia 25,650 

Sone Valley JO.OOO 

Chhatisgarh and Mahanadi 5 qqq 

Satpura Region 1000 

Wardha Valley is'non 


Total 60,000 
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Apart from Giridih, which is only a small field, the best cok¬ 
ing coals in India occur in the Bhagaband and Jialgara stages of 
the Jharia field, 737 million tons of this is in depths up to 1,000 
feet (305 metres) from surface and 163 million tons between 1,000 
and 2,000 feet (305 to 610 metres). With the present methods of 
working not more than 50 p. c. of this coal will be won, and the 
remainder will be lost due to collapses, fires and floods. The total 
annual extraction from Jharia is about 10^ million tons ; practically 
all of which comes from the Bhagaband and Jialgara stages in 
which all the coking coal is concentrated. The life of coking coal 
of the Jharia field, down to 1,000 feet (305 metres) from the sur¬ 
face is taken by Dr. Fermor to be 4 1 years under the present 
circumstances He expects this life to be reduced to 33 years under 
normal development of mining in India. If the methods of mining 
are improved and sand packing is undertaken to check fires and 
subsidence, this li r e may be increased to 100 years. 


Three big discoveries of metallurgical coal have been made at 
Bokaro and Raniganj, by the Geological Survey of India- These 
discoveries are expected to make India self-sufficient in grade one 
coal for decades to come. The quantitative and accurate qualit¬ 
ative estimates have yet to be made and the work has been handed 
over to the Indian Bureau of Mines. 


The Metallurgical Coal Conservation Committee has estimated 
the reserves of coking coal at 329.6 million tons in respect of select¬ 
ed grade, 395-7 million tons of grade I quality and 49.1 million tons 
of grade II quality. With stowing, washing and blending the Com¬ 
mittee thought that a reserve of 2,000 million tons of good quality 
coking coal could be obtained. The Geological Survery of India 
estimated the reserves of Gondwana coal and Tertiary coal at 38, 
116 and 4,533 million tons respectively. 


Coal Conservation 

There is a great need for conservation of Indian coal. This 
need is to be doubly emphasised in view of the post-war ancI rost- 
independence schemes of industnal development in India. 7hc best 
method of conserving Indian coal is to reserve the use of the best 
quality coals only for metallurgical industry. These eoals should 
not be used for generating steam as in transport or industries- h 

SS f ^n e e Tetsed" re The C ^s S , ffioWho-M £ 
Conservation also implies a better system of 

SEtSSsts&t ss 
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<riven up. It is obvious that this can be done only when it is realis¬ 
ed that coal is a national asset which can be never be reproduced. 
Once lost, it is lost for ever. This characteristic and the importance 
of coal make it necessary that the exploitation of Indian coal should 
not be left entirely in the hands of private capitalists. 

Conservation of Indian coal also implies that every ounce of 
enersy that c^n be obtained from it must be utilized or every bit 
of by-product that it can yield must be recovered from it in the 
interest of the futuie of the country. The present wasteful method 
of soft coke making must, therefore, be changed. Dr. Chatterji 1 
for example, calculates the loss involved in the production of soft 
coke in India (about 2 million tons yearly) as follows : 


2 million tons soft coke result in tbe loss of: — 
0.75 million gallons of motor spirit 


1.5 

91 

99 

99 

light oils 

3.0 

99 

99 

99 

lubricating oils 

0.75 

99 

99 

99 

Carbolic acid and Creosote oil 


10,500 tons of ammonia sulphate 


12,000 tons of residual pitch 

7.5 million cubic feet of rich gas from which 50 million 
horse power can be developed. 

The following recommendations weie made for the coal conser¬ 
vation. 


(l) Adoption of measures for conservation of metallurgical 
coal, restriction of output and enforcement of washing 
and blending and of stowing for conservation. 

(ii) Detailed mapping of imporiant coal-fields and assess¬ 
ment of reserves of maierial suitable for stowing. 

(iii) Evolving a scientific classification for coal based on 

calorific value ash and moisture contents and coking 
property. 

(iv) Stepping up of production from outlying fields- 

(v) Research for washing, blending and carbonization of 
coal. 


(vt) Legislation for the enforcement of stowing for conserva- 
tion, washing and blending, consolidation of cases. 

Vl1 ^ v^th CnS *° n • USe ° r f° r domestic puiposes 

purposes/ 1 ^ t0 CODServing co ' v -dung for manurial 


1. M. N. Chatterji, Proceedings of Indian Science Congress, 1945. 


284 


Economic Geography of Indio 


Coal Mines Conservation and Safety Act, 1952 was enacted to 
enforce conservation measures. Stowing was extended to cover con¬ 
servation. Measures were adapted to regularise the production of 
coking coal with a view to conserve the limited reserves- washing 
being one of the measures for conservation the coal in three Plans. 

Other conservation methods include a phased programme for 
the substitution of coking coal consumed by essential consumers by 
non-coking coal and provision for the grant of a special subsidy to 
mines handicapped by adverse factors, namely, gassiness, depth of 
working etc. Besides, steps are also being taken for the amalgama¬ 
tion of small and uneconomic collieries as recommended by the 
committee on Amalgamation of small collieries. 

COAL TRADE 


India has a very limited home market for coal. Ceylon, 
Burma, Pakistan and the Far Eastern countries are the only import¬ 
ant markets outside India. Our export trade in coal is, therefore, 
insignihcant. 


In 1968 we exported coal to the tune of 28,732 tonnes (worth 
Rs. 2.29 million and in 1967 our exports of coal amounted to 6,216 
tons (worth Rs. 1.04 million). The exports of coke from India 
amounted to 28,732 tons in 1968-69. 


The high cost of land transport which our coal must bear, if 
it is to be exported, anj the general industrial backwardness of our 
neighbouring countries, which limits the demand for our coal, are 
some of the factors in our backward foreign trade in coal. 


The largest market for our coal is the home market. This 
market is, howevei, negligible. India is a hot country where tne 
demand for domestic-heating, common in Europe or America, is not 
important. The backward industrial development of India is also a 
factor in this smallness of the market for coal in India. The result 
is that the per head consumption of coal in India in normal years 
is not even one-thirtieth of that even in such a co^try as Canada 
The following table gives the per head consumption of coal betor 

the war :— 


Great Britain 
Belgium 

U. S. A. 

Canada 

Germany 

India 


3.9 i 

tons 

3.9 


3.3 


2.2 


2.0 


0.07 
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About 40 per cent of the coal produced is consumed by manu¬ 
facturing industries and about 32 per cent by railways. The back¬ 
ward state of our industries limits the production of our coal, 
because more coal will be produced if there is a demand for it. A 
profitable source of the demand is the domestic use of soft coke 
for cooking purposes. It has been noted that practically nine-tenth 
of our coal is inferior in quality from which only soft coke can 
be manufactured. This soft coke can be used best in our homes 
as domestic fuel, releasing the cow-dung which is a valuable manure 
rather than fuel. We have also seen that the wood fuel is limited 
in supplies in India. It will, therefore, be best for coal trade which 
can then give more employment for our railways which will get 
more business ; and for our agriculture which can get more cow- 
dung for manure, if we used more and more soft coke as fuel in 
the home. 


Owing to the efforts of the Indian Soft Coke Committee about 
9 lakh tons of soft-coke were supplied to the market in 1939 from 
the Bengal and Bihar coal-fields. This amount rose to 13 lakh tons 
in 1952. In the opinion of this Committee if the railways charge 
lower rates on soft coke it can easily compete with wood and 
charcoal in cheapness. The use of soft coke increased from 1.1 
million tons in 1950 to about 1-6 million tons in 1955-56. 


While coal has been exported from India for 200 years or 
more, it was the development of the ocean steamship durine the 
nineteenth century that gave rise to the Indian coal trad~e of 
modem times. Steamship arriving from East and West in Bombay 
filled their bunkers with the high grade steam coals of Mohpani 
and Singareni. Many of these ships were tramp steamers bringing 
to India and nearby lands full cargoes of grain, ores, many other 
foodstuffs, and metal manufactures etc- Between two great World 
Wars of 1914 and 1939 Indian coal exports increased. 

Kv l | 1 0f th .‘ t0ta! Pr od L ucti on Of Coal only about one-third is used 

About R a n W r >S r nd ^ by mdustr,es of thermal power stations. 
About 8 p. c. of coal is also exported to neighbouring countries. 

in I Jto Jte ^2^?“ ,he raiSiD8 aDd Uti ' izalion ° f coal 


bie P fo° d ^'^ coal'from which* h™d n coke tU suita- 

Sifirw,; large market 

in regVonfwhl’chTre iot^ndowe'd^ft^faTv Ind j an COal 0ccurs 
which is the cheapest method of transDn^ " 5 ? f '^nsport 

canals or navigable tivers in he chTef coal mod, There are n0 
India. coal-producing regions of 
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Table 66 

Trade and Utilization of Coal 
{All figures are in 000 tons ) 


Year 

Total 

Raisings 

Total Railways 

Coal 

Despatches 

Consumed 
by electricity 
generation 

Cement 

Pactories 

1966-67 

6244 

5563 

1327 

705 

255 

1968-69 

6633 

5932 

1385 

786 

303 

1969-70 

6438 

5501 

1289 

800 

288 

1970-71 

5955 

5409 

1302 

90q 

329 


The scarcity of even drinking water is a feature of these regions 
which is a source of great inconvenience to the people working in 

the mines- 

Both in Raniganj and in Jharia underground fires are causing 
a <*reat damage to the coal and are a cause of serious colliery acci¬ 
dents apart from reducing our resources in coal. At present accord¬ 
ing to mininc experts, the coal town of Jharia is seriously threaten- 
ed with extinction in the near future by these underground fires 
which attack it from three sides—Pure Jharia, Khas Jharia and 
Suratar collieries. The Kuresea mine of the National Coal Develop- 
ment Corporation in Madhya Pradesh which employs 5.000 workers, 
and whose monthly output is about 50,000 tons of .highvolatde 
quality coal, has also been closed due to underground fires The 
mine is now being sealed which is expected to cost about Rs. 1 
lakh The colliery is estimated to have a reserve of 50 million tons 
of coal Sand stowing or filling the affected part of the mine 1 

sand is the best method recommended for putting out 

Owing to the expense involved, however, our mineowners are seldom 

willing !o follow P the p actice, they generally seal the po^on of th 
mine which is affected by underground fire and stop work in that 

section. 

Consumption 

Indian railways are the larcest consumer, taking nearly 31 p-C- 

dHfe «^n^ ijg; 

SETKr araSE of'u* & 

srs EMrwS sr&t s 

about 13 p. c. is used for bunker and export and the balance 
consumed by miscellaneous industries. 
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Both Orissa and West Bengal have enough coal for their own 
needs. Coal is found in all four states of India, but 95 p. c. of 
tbe bituminous coal is mined in Orissa, chiefly near the steel-making 
centres of Jamshedpur and Asansol. 

The Sone Valley and Chhattisgarh are by far the most import¬ 
ant coal producing areas in the Indian Republic. High grade 
bituminous coal, including coking coal, accounts for 40 p.c. of total 
reserves and the remainder consists of lignite. 


The south-western part of these eastern coal fields is in Talcher 
west of Cuttack. It is accessible to adjacent markets and hence has 
greater development than any field south of Hazaribagh. This 
coalfield and the nearby deposits of iron ore and limestone are the 
basis of Rourkela’s Steel Industry. 

Raigarh, Mand river valhy, Korba Himgir and Pench Valley 
constitute a coal field that is fifth in importance only to that at the 
head waters of tbe Mahanadi. The bituminous coal is not as good 
in quality as that of the Damodar valley fields, but it is better 
than most of tbe coal of Wardha valley, and its nearness to Bala- 
gbat, and the manufacturing centres of Bhilai and Raipur makes 
it the chief supplier of this region. 


The Satpura coal has loDg provided power for the cotton 
textile nulls of Bombay and nearby towns. The varied coals of 
Mohpani Sonada and Shapur support huge cotton and textile gas 
cement, chemical, electric power industries. Potash, Drugs Susa/ 
Hydrogenated vegetable oil and Royan industries in Bombay! Surat’ 

Ahmadnagar, Poona etc. Pench coalfield support a similar indust¬ 
rial development around Nagpur. 


a PP r ® x * mat e quantity of coal consumed by tt 
consumers in India during recent years is as follows— 


principal 


(Figures are in 000 ions) 


Railways 

1302 

Iron and steel plants 

952 

Electric Supply Co- 

900 

Cement factories 

329 

Cotton mills 

148 

Paper mills 

84 


Jute mills 25 

Brick burning works 380 

Chemical industries 53 

Indian Bunkers 31 

Domestic Coke 253 
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this cannot be done without coal, for these manufactures raw- 
materials and workers from long or short distances must be trans¬ 
ported. Finished products must then be transported from the 
factory to the field where they will be needed by the soldiers. Most 
of this transport depends on coal mining which is the most import¬ 
ant branch of mining industry in the country, as will be seen from’ 
the number of persons employed in mining in 1967 given in the 
following table :— 


Employment in Mines (average daily mmber cf persons) 


Minerals 

1967-68 

1969-70 

Coal 

4,13,790 

3,95,364 

Mica 

16,716 

16,913 

Manganese 

44,789 

37,219 

Iron Ore 

55,538 

52,235 

Gold 

11,365 

11,604 

Limestone 

51,486 

52,862 

Others 

77,652 

78,083 


One of the most important problems of the coal industry 
has been transport over the past several years. The ? ont, ““‘ ns 
and persistent inability of the railways to provide an efficient trans¬ 
port network on a national scale has made it impossible for the 
coal industry to exploit its natural marketing conditions. 

Of next importance is the very much enhanced labour costs ; 
for in coal mining labour costs account for approxim; a L a s been 
thirds of the coal industry’s cost of “abdicate 

calculated that the decision of the TribunalL d j? P basis has enhanced 
on the demands of the miners on an all-lnd.a basts nas 

labour costs by another Rs- 15 per ton- 
The problem .of coal is its 

of production. This ,nc {'^ e ] ’u ^ ost increased costs of machi- 

various factors, such as high 1 * > labourers and a 

nery, compulsory amenities to be provided to 

variety of taxes. 

QUESTIONS 

1. Discuss the distribution and production of cojtl in 

2 . ‘‘Tn spite of the growing 

hydro-electricity as sources of F*n«£ 0 f certain industrial centres”. 

to some mapr 

industrial centres of India. 
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POWER RESOURCES : PETROLEUM 


Power, heat, light and lubrication, etc., are the chief uses of 
petroleum today. While many products are derived from petroleum 
at present, none renders a greater service to mankind than the oils 
and greases that are used to lubricate the countless moving parts 
of modern machinery. 

The major developments in the industry during recent years 
have been the establishment of production facilities for a wide range 
of by-products like gasoline, gas, asphalt, coke, paraffin, wax, cann¬ 
ing wax, etc. The steady increase in this demand has greatly 
increased the value of these oils, to great improvements in refinery 
practice in order to obtain the highest possible quantity of petrol 
from both heavy and crude oils. As these uses have been admira¬ 
bly summarized by an American petrologist in the article on 
“petroleum in the World Atlas of commercial geology”, published 
by the United States Geological Survev, the following quotation is - 
submitted 

”Petroleum is used chiefly as a source of power, light and lubri¬ 
cants, and these are the uses that everyone knows. Crude petroleum 
is used in decreasing quantities from year to year, more and more 
of it is prepared for higher utilization by breaking it up into refin¬ 
ed products of greater value. The number of these refined products 
is almost countless, and their uses are as varied as the needs of 
mankind. The light gravity ethereal products are employed as local 
anaesthetics. The gasolines are the universal fuels of internal 
combustion engines. The naphthas are extensively used as solvents 
and are blended with rawcasing head gasoline to make commercial 
gasoline. The kerosenes, though used chiefly for illuminations, are 
employed in increasing quantities as fuel for tractors. The lubri¬ 
cating oils and greases are indispensable to the operation of all kinds 
° machinery. The waxes derived from petroleum of paraffin base 
are utilized in many forms —as preservatives, as sources of illumina¬ 
tion, and as constituents of surgical dressings made for the treat- 
ra * burn *- . Petroleum coke, an almost pure carbon, is used in 
m . a 5. y n and ,n making battery carbons and light pencils- Fuel 

aS l b y*.P r i ,du c. ts ln refining petroleum arc used for 
gener ting power by industrial plants, railroads, and ocean steamers. 

C ? P f yed ,ay thc dust oa streets and highways, 

Si 5 f« r aSph ? lt, « a p ™, d V ct of P et, oleum, has in some places 
been used for paving Oil is the basis of modern civilization. 

EG—19 
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Occurrence of Indian petroleum^ 

The workable deposits of petroleum are confined entirely to 
sedimentary rocks which have suitable structures. Most of the 
peninsular India consists of granites, metamorphic rocks or ancient 
sediments which do not contain petroleum. We should, therefore, 
look for petroleum ooly in the regions around the borders of India, 
where extensive sedimentary formations occur. Amongst sedimen¬ 
tary rock particular attention is paid nowadays to those of the ter¬ 
tiary age, because the majority of petroleum occurrences in the world 
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Fig. 49. Occurrence of petroleum in India 

are in tertiary sediments- Figure 49 shows the possible occurrences 
of petroleum in India. 

Such rocks are found in India along the southern mar^n of 
the Himalayas and also on both sides of the chains along the Sind 
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Baluchistan border and 

“,r SdT, bdonb* “pomnt oif deposits will be 

found in them, except isolated structures. 

in North Eastern India, oil has been su “f n s f sfu " y d WO f “ ,n sh ^ 
a n nd th B e ISSpt 1 aU° AtSS^Kg'"^^ held is 

0 tnToned“ince d i r 93 P 3 r0 M C pre n sem hi the e'nUrcou.pT of" 
comesfromthe Digboifieidwhkh has been producing for over 

four decades It is, however, showing definite signs of declining 
outouTduring the last decade. In the meanwh le, a considerable 
amount of drilling has been done in Upper Assam. This area is 
separated from the Digboi field by the well known thrust fault called 
the Naga thrust, but is entirely covered by thick alluvium and late 

tertiary sediments- 

The present production of Assam (i.e., of India) is of the 
order of 116 million gallons per year. This output is refined in the 
refinery at Digboi wlich handles about ^00 to 5 000 barrels of 
crude oil per day- But it satisfies less than 10 p. c. of India s 
requirements in petroleum products* The rest, therefore, has to be 
imported at a cost of about 70 crores of rupees per year- It is, 
therefore, not surprising that considerable interest is being taken to 
try to find new sources of petroleum within India. 

The most suitable geological formations for the search of 
sources of oil in India are the tertiary areas. Search in the 
Himalayan region is not likely to be encouraging, as already 
mentioned. In Upper Assam, however, geological conditions are 
somewhat more encouraging, though even here the tertiary form¬ 
ations have been subjected to much thrust faulting from the side of 
Burma. 


In addition to these, there are comparatively small areas along 
the coast where there are patches of sedimentary rocks which may 
possibly contain oil. On the western side of India the region of 
Jaisalmer, Kutch and Gujarat have possibilities because they contain 
mesozoic and tertiary sediments of some extent and thickness. Along 
the eastern coast of India, there are only small areas which include 
the Mahanadi delta and some tertiary rocks on the Madras coast- 
It is not known, however, whether these contain any suitable struc¬ 
tures for acting as reservoirs of petroleum but suitable geophysical 
surveys can be made for finding out the possibilities. 

It is generally known that an oil company is now prospecting 
in a part of the Ganges Delta in West Bengal. It seems likely 
that the alluvium which covers the delta region is underlain by a 
sufficient thickness of tertiary rocks for the accumulation of petro¬ 
leum- It is, however, too early to say what success will attend the 
prospecting operations. 



292 


Economic Geography of India 


It is necessary to sound a warning here. Even if structures 
suitable for acting as reservoirs for petroleum are located, this does 
not necessarily mean that petroleum will be found even in regions 
proved to contain oil, the statistical average is that only one out of 
25 to 30 petroleum wells (drill holes) is successful in striking oil- It 
is, therefore, necessary to bear in mind at all times that petroleum 
prospecting is a very risky venture, in which huge sums of money, 
much technical skill and complicated scientific equipment are invol¬ 
ved and the chances of success are comparatively small- The chief 
oil companies of the world spend colossal sums of money annually 
on prospecting but only a small fraction of it yields a return. But 
when a good oilfield is struck, it can give large profits and wipe 
out the losses incurred previously. 


AREAS OF CONCENTRATION 


The Petroleum resources of India are confined to the two sys¬ 
tems of folded rocks at either end of the Himalayas and are— 

(1) The Iranian system of the west including the Punjab 
and Baluchistan and continued beyond Persia and Mesopotamia, 
where the oilfields have attracted interest for many years. 

(2) The Arakan or Shan system on the east, including Assam 
and Burma, with their Southern Geotectonic extension to tne 
highly productive oilfields of Sumatra, Java and Borneo- 

In both the areas oil is associated with tertiary strata, and 
has probably similar conditions of origin in both cases- In 
Burma it is known to occur in beds of tanc e are 

the greater number of seepages and all | £ very r e aso n 

in the next highest geological series, to which there is ry reaso ^ 

to suppose the oil is indigenous- In Assam tbj corner of Assam 
series: The series of earth-folds in which i this wrneror^ss^ 

occurs stretches southwards to C j ch ? r - w T e the same System of 
known, through Lushai Hills into 

. Oil-springs are found, in 

s ssrww.'ss: 

east Assam, specially in the La P eina ti C drilling is conduct- 
cd at Digboi. lhe uigoo Di-’boi Bappapung and 

Bsjs -x A " •- 

in Badarpur, Masimpur and Patharia. 

in the Puniab on the other hand, it is the nummulitic which 
is the predominant oil-yielding series, and although the only supplier 
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■which have so far proved of economic importance are found in 
the series above, there is good reason to suppose that the oil has 
migrated up from the Nummulitic below- 

In many parts of the Himalayas, however, and in the Punjab 
area the rock-folds have been too deeply truncated by agents of 
denudation or have been dislocated by earth movements, and much 
of the original stores of oil have disappeai ed ; oil springs are 
common enough, but most of them seem to be mere “shows” not 
connected with reservoirs that can be tapped by artificial means. 

As it was previously stated that occurrence of oil is known 
to be related to sedimentary areas- It has been estimated that the 
extent of sedimentary areas in India is nearly 800,000 square kilo- 
metres. This vast oil potential is distributed roughly as follows : — 

Area Square Kilometres 


<0 

< 2 ) 

(3) 


(4) 

(5) 

( 6 ) 

(7) 

( 8 ) 
(9) 


Assam including areas in which concessions are held 
by the Assam Oil Company, Tripura and Manipur 60,000 

West Bengal and adjoining regions, i-e., Coastal 
regions of Orissa and Sundarbans 


Western Himalayas including Punjab, Himachal 
Pradesh, Jammu and Kashmir 

Rajasthan 

Cambay Cutch 

Ganga Valleys 

Madras Coast 

Coastal Regions of Andhra Pradesh 
Kerala Coast 


(10) Andaman and Nicobar Islands 


60,000 

100,000 
93,000 
139 ? 00Q 

284,000 

34,000 

19,000 

12,000 

6,000 


location of fields 


DigboU^d r B a dar“ur n fields d and to a »* uccessrul| y ™ >» the 
period, in the Ma^pTan“pit h aria aDd f ° r 5h ° rt 

Digboi Field 

prominent being th^se appe^inc In^he c ° f Assam ’ the most 

'«* i - ic/mssb srasafa sx 
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from the Lakhi r pur district where systematic drilling has been 
conducted at Digboi during the past sixty years by the Assam Oil 
Company, Limited. The Digboi field was discovered in 1889 and 
until 1921 the production was less than 20,000 tons per annum. 
Thereafter it rose to over a quarter of a million tons. Most of 
the producing sands are in the Tipams stage of Miocene to Upper 
Oligocene ages. 


The oil is of mixed paraffin and asphalt base with an average 
specific gravity of 0 850 (0-832 to 0-879) 1 and yielding excellent 
paraffin wax, lubricating oils and some bitumen. The total produc¬ 
tion per year from Digboi is estimated at over 0-5 million tons of 
crude oil. -iszy 

«j. - 

Badarpur field ( 

The second discovery of importance in Surma valley w-as the 
Badarpur field, which crosses the southern side of the valley, with 
its centre at Badarpur and Patharia. Both Badarpur and Patharia 
are situated on lightly folded asymmetrical anticlines with major 
thrust cutting the steeper flanks. About 80 wells were drilled here 
and the field was producing only between 1915 and 1932 yielding 
about 20,000 tons annually. The output of the Badarpur oil field 
was never a very rich one. This field is practically exhausted. Its 
present output is less than 1,000 tons annually. 


Patharia and Masimpur Fields 

The producing sands here being at the depths of 450 to 1848 
metres, the oil is mostly shale oil. The Patharia and Masimpur 
field in spite of much attention and drilling expended on tb.m, 
have given only a very small output. 


Nahorkatiya Oil Field 

In the Naga region of Assam, which is the only oil producing 
area in India, the full stratigraphic succession is exposed along the 
Naga thrust, in a gentle anticline in the Barails. 

Nahorkatiya field has been estimated to yield 2 5 million tons 
of crude oil a year for a period of 20 years and the others l. e.. 
Moran and Hugrijan might also produce substantial amount of o 1. 

Oil has been discovered by the ONGC in Rudrasagar and 
LakwaneaVlibsagar in Assam Production of 100 tons per day 
was started in Rudrasagar from the middle of 1966. 

WESTERN REGION 

The development of petroleum in the Cambay lies chiefly in the 
future! for the P region is least accessible to the nation s leading 

1. J, Coggin Brown, India's Mineral 'Wealth, 1932. 
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markets. Many producing fields are scattered throughout this 
western region, which extends from Rajasthan to the Maharashtra 
border. Cambay has the largest proved reserves in this region. As 
a consequence of new exploration and deeper drilling, production 
in the western Region, particularly in Cambay, has trebled since 
1957. Fortunately, thousands of hectares of oil land are owned by 
the union Government of India which may render great service in 
future. 

West Bengal 

During the year 1957 West Bengal struck oil with the discovery 
of a big oil field. This was followed by the discovery ofSibsagar. 
With the exception of its south-eastern corner, the state of West 
Bengal is poorly endowed with petroleum. 

Production 

India’s production of petroleum was only 14*43 million tons 
per year in 1967 ; it increased to 16.1 million tons in 1968-69, to 
almost a 17 million tons in 1969-70. By the end of 1973 the refin¬ 
ing capacity is expected to be about 27.3 million tons per annum. 

Oil India has made comparable progress. It is already produc¬ 
ing about a million tons and has produced about 10 million tons 
by 1971. The North Eastern part of Assam includes the country’s 
two principal oil fields—the Digboi and Makum, each of which 
contains a number of producing wells. From these two fields 80 
p. c. of India’s domestic oil supply i» derived. The Digboi field 
has been increasing in importance since 1955, its output being from 
60 to 65 p. c. during the period 1955-56. Producing centres in 
North East Assam other than Digboi and Makum are few and 
very important. 

Output of crude petroleum at 7,486,000 tons indicated an 
increase of four per cent and natural gas 925 million cubic metres, 
an increase of about 23 percent. In order to bridge the gap between 
indigenous availability and demand, India has to import crude 
oil from various countries. 

By the end of the Fourth Plan period, refining capacity is 
expected to be about 27.3 million tonnes per annum. 

A new oil field around Naharkatiya, Hugrijan and Moran, 
about 20 miles (32 kms.) south-west of Digboi was discovered in 
1953. It is estimated to yield 2.5 million tons of crude oil a year 
for a period of 20 years and Moran and Hugrijan might also produce 
substantial amount of oil. In all, 48 wells have so far been sunk 
in this region out of which 40 are oil producing. The capacity 
of these wells might eventually go up to 4.5 million tons. 

Actual drilling for oil has been carried out by the Oil and 
Natural Gas Commission at Jwalamukhi, Hoshiarpur, Vadeser and 
Cambay and by the Indo-Stanvac project in West Bengal. 
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In Cambay at Luncj, a promising 
a shallow depth of 5,368 ft. Oil has 
and Ankakswer near BarodaV 

Oil Refineries 


oil field was discovered at 
also been struck at Vadeser 


India’s crude petroleum, domestic and imported, is refined in 
some of the plants one of which is capable of refining only a few 
thousand barrels a year. At the close of 1957, there were only 
three refineries in India, which had an annual capacity of about 4 
million tons. Until about 1950 the petroleum industry was domin¬ 
ated by foreign firms importing refined products, but from 1950 
an expansion of the refinery industry was so rapid that by 1960 
40 to 50 p. c. of the nation’s total oil consumption was domestically 
refined. By early 1963 this had been raised to over 7 million tons. 
Government control of the oil industry since 1954 has resulted in 
still further expansions of the domestic capacity by 1950 a much 
larger percentage of the country’s oil consumption was domestically 
refined than in 1954. 


The plants are widely scattered both industrial and strategic 
reasons. Some are located in the extremity of Digboi and Gauhati 
(Nunmati) in Assam. 

The greatest centre is in Trombay near Bombay which is esti¬ 
mated to have about half of the nation’s crude refinery capacity 
and still higher percentage of the cracking and the actual capacity. 
The Standard Vacuum Oil Company at Trombay, which went into 
production in July 1954, has a capacity of 1*6 “>U>on tons in 
terms of import of cruce oil. The Burma Oil 
Trombay which has an annual capacity of 3.7 million tons oi 
crude petroleum went into production in January 1955. Its capacity 
has now been increased to 3.75 million tons. . . 

Itofcjy-five^ars products ^las'Pbec^f ma^ntahied U °Earty fn^^954, 
kinds of petroleum pro gallons a day. Consequent on the 

Digboi s output i [ 8 ?’°the Neighbourhood, the figure has risen 

£ 3o° f The coCany has plan/to increase production to 400, 

000 tons per year. 

The third refinery (Caltex Refinery) at Vishakhapatnam has a 
The third re y K of crude pctro i e um and costs Rs. 1.25 

crorcs^The following table shows the prineipal refineries and their 

capacity. 
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Table 65 


Important Refineries with their Capacity 


Refinery 

Annual capacity 

Burma Shell Refinery, (Trombay) 

3.7 million tons 

The Standard Vacuum Oil Co- (Trombay) 

1 -fi )< ti 

Caltex Refinery (Vishakhapatnam) 

1-5 ,, ,, 

Nunmati Refinery (Public Sector) 

0.83 ,, ,, 

Barauni Refinery ( „ ,, ) 

3 „ 

Koyali Refinery ( „ „ ) 

0 

Madras Refinery (Indian Oil Corporation) 

2.5 ,, 

ESSO Refinery (Trombay) 

3.1 »» ,, 

Lube India Limited, Bombay 

1*8 ,, ,, 

Lubrizol Corp. India. 

6000 tons per year 

Cochin Refinery 

2.5 million tons 

Proposed Refineries 

2.5 million tons 

Haldia Refinery 

22 lakh tons 


The Refineries produce Motor-Spirit, Kerosene, aviation turb- 
me fuel, high speed diesel oil, light diesel oil, jute batching oil. fuel 

solvents 1 * 01611 ’ liqU ' fied P etroleum S as and special boiling point 


For the exploitation of newly found oil fields in Assam, two 

^ rC f r ^ nen ^ haVe been set U P at Gauhati (Nunmati) with a capa- 

S of , ? 3 “,p ,on tons and other at Barauni in Bihar with a capa- 
city of 3 million tons per annum. y 


inn ,± n ° thcr refiner y ia . lhe P ub Bc sector with a capacity of 2 mill- 

ara^bv ^Nf55 nU “t? , ?“ 8 S - Ct . up at near Baroda in Guj. 

tll ul financial and technical collaboration from 

ine authonties to process crude oil of Gujarat region- 

. j ot T *? e m ,? st important public sector refinery has been construct- 
October 's TJ ", and wa5 commissioned *in 

i™ SS* ° f tW0 «on» has been 
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Koyali sector of the Kalol-Nawagam-Koyali trunk oil pipeline was 
commissioned in Sept 1971. With the commissioning of this 
pipelinetransportation of oil from the Nawagam oilfield of ONGC 
to the Koyali Refinery by road tankers has ended and oil now 
flows to the refinery through this pipeline. This is the first indig¬ 
enously designed long-distance oil pipeline, which ’crosses four 
rivers, many road culverts and gorges on its way. The pipeline is 
a vital link between the North Gujarat oil fields and Koyali refinery. 

A number of pipelines are proposed to be laid down to 
connect Gauhati and Siliguri, Calcutta, Haldia and Barauni, Kanpur 
and Barauni and Gujarat oil fields with power stations and other 
consuming cenires. 

India still occupies a comparatively low place among the oil 
producing countries, and in 1963 turned out only below one per 
cent of the World’s total supply. 

During the Fourth Plan there may be some expansion of capa¬ 
city in the private sector. Together, they are intended to provide 
refinery capacity of over 28 million tons. The annual estimated 
saving in foreign exchange as a result of the additional refinery pro¬ 
gramme in the Fourth Plan is expected to be about Rs. 750 m. 


Imports of Oil ^ 

V “ / It would be superfluous in these days to urge the claim that 
petroleum has a special consideration. Its well known ability to 
yield liquid fuel, lubricating oil, illuminating oil (Kerosene) and the 
lighter forms of petroleum spirit (petrol) sufficiently summarise t s 
manifold uses. 


fit may also be noted that in India, as indeed in all parts.of 
the w.,rld, the universal demand for petroleum products is stca y 
rising, in consequence of their use in internal combustion engine, 
for motor transport by road, and in light weight engines for all 

forms of aircraft. 


Foreign mineral oil has to some extent been displaced by the 

domestic products, but consumption is sttll on the mcreas^in lnd^ 

and there persists a large market in India for foreign oil. As inuian 
Droducthfn^too inadequate to meet the growing requirements of 
the country large quantities of mineral oil are imported from Iran, 
B hreTlslandsf Saudi Arabia, U.SA-, Sumatra and Singapore^The 
following table shows the requirements of petroleum during recent 

yeary 

In 1971-72 we imported oil worth 39.9 million rupees from 
Middle East and the U S.A. The -average annual rmportttof foreign 
mineral oil during the period 1969-70 amounted to about 46 pe 
cent. 
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Table 66 


Requirements of Petroleum in Inaia 


Refineries 
in Private 

End Products Sector 

Refineries 

under 

construction 

(Public 

Sector) 

Total 

Produc¬ 

tion 

(0C0 tons) 
deficient 
or 

surplus 

Kerosene 916 

366 

1282 

—1378 

High speed diesel 1064 

514 

1578 

+ 1029 

Motor spirit 1024 

514 

1537 

— 414 

Aviation Turbine fuel — 

189 

189 

+ 219 

Aviation spirit — 

10 

10 

4- 43 

Furnace oil 1619 

311 

1930 

+ 823 

Light diesel oil 511 

208 

719 

+ 155 

Bitumen 394 

120 

514 

+ 114 

Jute Batching oil 47 

— 

47 

+ 33 

Vapourising oil mineral 




turpentine 46 

— 

46 

+ 

Solvent, paraffin oil 




lubricants 21 

50 

71 

+ 332 


Notwithstanding the new oil finds and growing domestic 
output, India imports crude oil for being processed in the refineries 
at Bombay, Cochin and Visakhapatnam, and a few refined petroleum 
products to meet the increasing demand in the country. 

Imports during 1970-71 of crude and refined products amount¬ 
ed to worth about 25 million rupees. India also exports certain 
petroleum products such as light distillates diesel oil and paraffin 
wax export earnings during 1969-70, totalled about Rs. 12.10 crores 
compared to Rs. 9-15 crores in 1967-68. 


RESERVES 

. interesting to note that Russian experts in 1956 estab¬ 

lished the existence of over 50,000,000 tons of oil in the Gujarat 
area. Oil India has established the existence of another 50,000,000 
onsor more in Assam. Very big oil reserves were likely to be 
lound in Assam and Gujarat. In the south of the Bay of Bengal 

1?rge rcserves » according to the views expressed by 
British and Russian experts. Along the Cauvery coast and in Cutch 
there might be reserves. According to the latest indications, reserves 

" 2 w ° th , er , Is J ands were not large. One Russian 

expert has gone to the extent of saying that India should be able 

to produce about 159 million tons of oil a year within 20 years 
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QUESTIONS 

1. Give an account of the petroleum production in India. 
Point out the areas where petroleum has been found recently. 

2. Describe the mineral oil resources of the Indian Republic. 

3. “Location of large-scale industries has been greatly deter¬ 
mined by the presence of coal but not of oil, whereas electricity 
has brought about complete dispersal”. Discuss this statement, 
selecting specific examples from Indian union. 

4. What are the foreign sources of supply of mineral oil for 
India ? Discuss the present position of such supplies and prospects 
of increasing indigenous supplies from coal and molasses- 


POWER RESOURCES: 19 

HYDRO-ELECTRICITY 


India’s resources of hydro-electric power are vast. These re¬ 
sources have not been surveyed in their entirety. A committee 
was appointed which issued a preliminary report in 1919 and a final 
report in 1951, and indicated a minimum continuous water power 
potential in India of 3.5 million kw. This, however, is proved to be 
an underestimate. Projects not included in that Survey have since 
been taken up for investigation and some of them are in an advanc¬ 
ed stage of development. There are no doubt other sites which 
have not yet been taken up for investigation- Power potential 
studies of the river basins of India indicate an aggregate hydro¬ 
electric potential of the order of 4 crore kw. at 60 per cent load 
factors, as follows: 


__Lakh Kw. 

West Flowing rivers of Western Ghats 43 

East flowing rivers of Southern India c/; 


Central India Rivers 

Ganga Basin (excluding the potential in Nepal) 

Brahmaputra, Manipur and Tyao excluding the 
potential in Sikkim) B 

Indus 

Total 


43 

48 

125 

65 

410 


count^In SL?"® essential for lhe development of a 

uirSl mo . dera l ,fe depends so largely on the use of elec- 

is an index °- f 1 ele ? tric , it y used per capita in a country 

living attained in it V development and of the standard of 

electricitv has « Apart from its use in industrial undertakings, 
proWde chean d,VerS,ty of a PP'^ation- Electricity can 

numerous /° r PH m P ,n S water for irrigation and for 

of electricitv can hrin 0 a S r,cu ‘J{J re and in the home. Extensive use 
oflrniu. It cannot g about the much needed change in rural life 

ulture and enrniiraoA°^ y *t lniprOVe j melhods Production in ag»ic- 

also make life in ni t 0011386 an d small scale industries but can 
make life in rural areas much more attractive, and help in 
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arresting the influx of rural population into cities- Comparing the 
position of India with some of the countries of the west, it is clear 
that the development of hydro-electrity here is insignificant. The 
ratio between the total waterpower developed in various countries 
and their estimates of water-power is like this : Russia 34 p. c- ; 
France 32 p. c. ; Germany and Switzerland 54 p. c. each. Norway 
53 p. c. ; Canada 34 p. c. ; Sweden 27 p. c- ; U. S. A. 24 p. c. 
and India only 1 p. c This is but Datural in the present state of 
industrial backwardness of the country. The basic importance of 
hydro-electricity for India must not, however, be lost sight of. 
Nature has not endowed us with abundant supplies of coal, but 
she has given us an abundance of ‘-White Coal” whose supplies are 
inexhaustible in contrast with the supplies of coal which diminish 
as they are used. 

The use of electricity in India is very limited at present. The 
average per capita production of electricity in comparison with 
some of the other countries is given m the following table. 

Table 67 


Norway 

Canada 

Sweden 

U. S. A 

U. K. 

Japan 

India 


Per Capita Production of Electricity 


9000 

Kwh 

7000 

’I 

6434 

>> 

6550 

>> 

3481 

jy 

1115 

%9 

71 



Geographical Re ^ uirerne, ^J^[^\ ° a nd a regular 1 ^continu- 

rough topography 10 “ use th " a ,h r ee important geographical require- 
ous flow of water are the th \ . se the g rst two a re 

ments for developing ‘ ^ as regards third, India is 

found over a large: part of Inda bul ° rj ,J on of ra in and ,.s 
unfavourably situated The seasons of waler in streams very 

precariousness tend to make the maso nry dams to create 

irregular. This necessitates making of tag® T £ ecost of hydro¬ 
artificial lakes to feed the power-house .egula^y^ ^ ^ . q myst other 
electricity is, therelore. higher n o “ , that most towns 
countries. The prices of coal in India are^so^ ^ wilh walcr . 

find it cheaper to generate electricity thern India which are 

This is particularly so in the towns of northern 

easily accessible and are near the coalhelds. . 

The progress of power F 0 ^.^ 011 c^acit^in^ 5 was only 
mid-twenties. The aggregate installed capacity 
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1 62 341 Kw. by 1945 it had increased more than five fold to 
V^00k)2 Kw The installed capacity of power plants in the public 
utilities in March 1964 was 62,28,000 kw.—an increase of nearly 
239 percent since 1951. During the same period, the generation of 
electricity increased from 5,86,19 lakh kwh. to 25,50,000 lakh kwh. 
showing an increase of nearly 335 percent- The growth in steam, 
diesel, and hydro plant capacity during the period was 146. 124 
and 451 percent respectively. The progress of electricity supply 
in India during 1968 to 1972 in actual figures is shown in table 70. 

Table 68 


Progress of Electricity Supply 


Year 

Installed 
Plant 
Capacity 
(000 kilo¬ 
watts) 

Electricity generated by Public utilities (Million kwh) 

Steam 

Plant 

1 

Gas | 

! 

Plant 1 

Oil 

Plant 

Hydro | 

Plant 1 

Nuclear 

Plant 

Total 

I 

i 

1 

1 

1968 

11,884 

1,928 

i 

9 

18 

■ 

1,696 

85 

1 

3650 

1969 

12,957 

2.201 

14 

14 

1,830 

182 

4123 

1970 

14,102 

2,304 

16 

9 

2,069 

150 

457 > 

1971 

14,709 

2,579 

18 

9 

2,155 

150 

4910 

1972 


2,954 

20 

8 

2,305 

170 

4000 


In India the Commercial energy demand is mainly supplied 
by electricity 52% followed by coal 43 percent and oil 5 percent 
only. K 


The following table shows that Uttar Pradesh has the 
highest mstaUed capacity 1,197,096 folio wed by Maharashtra (1580, 

Wi k Th • Ta < m i 1 i , Nadu (M70.500 kw), and west Bengal (1,208,880 

^ ) ; T »V nSt lifl^ ca , pacity ,n Pun J ab is only 620,736 kw- while 
Gujarat has 664,842 kw and Bihar 189,487 kw. 
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Table 69 

Installed capacity of different types of plant in 

India in kwh. 


States 

Steam 

• 

Gas Turbine 
and diesel 

fHydro 

i 

Andhra Pradesh 

341,750 

26,160 

321,750 

Assam 

— 

11,765 

45,910 

Bihar 

172,770 

16,717 

— 

Gujarat 

619,600 

45,242 

— 

Haryana 

22,350 

3,586 

— 

J. &K. 

— 

5,660 

26,918 

Kerala 

— 

1,600 

527.000 

Madhya Pradesh 

455,770 

7,153 

158,000 

Maharashtra 

708,500 

42,525 

829,324 

Mysore 

— 

11,475 

595,800 

Nagaland 

— 

1,570 

— 

Orissa 

133.250 

1,280 

270,COO 

Punjab 

15,000 

6,073 

1,132,500 

Rajasthan 

46,150 

46,863 


Tamil Nadu 

501,500 

-- 

969,000 

Uttar Pradesh 

675,235 

44,106 

477,755 

W. Bengal 

1.171,435 

11,937 

25,508 

Delhi 

263,500 

20,820 

— 

A. & N. Islands 

1,100 

558 

-• 


Total 


689,660 
156,675 
189,487 
664,842 
25,936 
32,918 
528,600 
620,923 
1,580,349 
607,375 
1,570 
404,530 
1,537,573 
93,013 
1,470,500 
1,197,096 
1,208,880 
314,320 
1,658 


Goa, Daman & 

Diu — 

Himachal Pradesh — 

Laccadive, Minicoy & 
Amindivi Islands — 

Manipur — 

Purbauchal 

Tripura — 

D. V. C. 817,500 


4,911 

2,150 

374 

2,542 

1,500 

2,690 


2,851 


600 


104.000 


4,911 

5,001 

374 

3,142 

1,500 

2,690 

921.500 


Consumption of Electricity ... 

During the last six years, except for commercial and irrigation 
pumping, the other types of consumption do not show significant 
variations. As the growth of industrial development has not kept 
pace with the growth of power generation consumption in this 
sector has shown a downward trend from 70 per cent of gener¬ 
ation in 1966-67 to 69.3 per cent in 1968-69. Industries consume 
about 70.0 per cent of the total amount of electricity generated. 
The consumption in irrigation pumping has decreased from -4 to 
2-2 percent. Table below gives the pattern of consumption ol 
electricity by different classes of consumers during the period 


1967-68. 
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Table 70 


Pattern of Electricity utilization 





Energy 

Sales 



Total (in 

°/o of 

1968-69 

1 1969-70 

Nature of use 

thousand 

kw) 

total 

Crore kwh 

% off Crore kwb 
total | 

# 

°o of 

total 

i 

Domestic 

4803 

21 

292-8 

89 

318 

1 

8-5 

Commercial 

Industiial 

1975 

9 

175*0 

53 

213 

5-7 

Power 

9S65 

45 

2285.2 

69-8 

2589 

69-3 

Public lighting 

146 

— 

35-00 

M 

37 

10 

Traction 

244 

— 

1302 

40 

125 

3-3 

irrigation 

Public water 
works and 

4220 

9 

258-2 

7-9 

347 

93 

Sewage pumping 

258 

— 

71 00 

2-2 

84 

22 

Miscellaneous 

540 


2600 

08 

23 

0-7 

Total 

22,060 

100 

3273-70 

gj 

3736 

100 


Two physical features of India, the predominance of mountain 
land and the abundance of precipitation, are responsible for 
large potential water-power. The volumes of flow of the short but 
vigorous Deccan rivers varies considerably, periodically with the 
seasons and non-periodically with spells of drought and extreme 
rainfall, for the country as a whole. June, July, August and 
September are the months of maximum flow and available water¬ 
power ; February to May are the periods of greatest deficiency. 
To provide for effective use of waterpower resources in the face of 

• w a V ab e . slrcam ^ ow ’ a nu niber of regulating ponds (especially 
in Maharashtra) and reservoirs have been established after indep¬ 
endence. 


J“ dia ’ s . natural waterways are more or less evenly distributed 
ton, f4| e ura[ e r^u ry ' Dcccotralizalion of power plants is, them- 

which are fJ’r’I.L.Tr a “ d tho !f parts of ,he Deccan tableland 
hyd?«d«,rte-,v l V- 0m “ al ', and w^rc waterfalls are numerous, 
Sr' 01 ? 1 belng developed where there is demand for it 

during dm fc^WorW Can ? e into e * isten « in India 

EG-20 
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(i) The Tata Hydro-Electric Works have their power-houses 
near Poona and supply electricity to Bombay. The water in the 
several lakes near Lonavla is harnessed and power transmitted to 
Bombay over a distance of about 112 kilometres by overhead wires. 
These lakes are shown in the following map. There are three power¬ 
houses at Khopoli, Bhivpuri and Bhira. 

The normal capacity of the Power Station at Khopoli is 
48,000 Kw. or 64,300 H. P- These hydro-electric schemes have 
a combined normal capacity of 246,000 H. P. and provide electricity 
for the city of Bombay and its suburbs, Thana, Kalyan and Greater 
Poona. 


In Bombay there are three great hydro-electric works. The 
first, Lonavla works, are situated at the top of the Western Ghats 
where rain water is stored up in three lakes—Lonavla, Walwan and 
Shirvata from where it is conveyed by canals and pipelines to 
Khopoli at the foot of Ghats to generate power. 


The Andhra Valley Power Co. is situated at Bhivpuri where 
rain water is stored by means of a dam across the river. The 
electrical energy is transmitted to Bombay over a transmission line 
89 kilometres long for augmenting the supply from Khopoli. 

The third work lies to the south-east of Bombay on Nila Mula 

river. 


Besides the above Stations, the Central Rly. owns a small 
power station at Cho’a lake in the Western Ghats on the Ulhas 
river- The textile industry and the town of Bombay use this 
power. Thana, Kalian and Poona also get electricity from these 
stations. 


(ii) The South Indian Hydro-Electric Works , with their pivotal 
Pykara Works have an important significance in the economic ic 
of the Tamil Nadu State and Mysore. These parts of India are Jar 
away removed from coal. Most of the important towns are situat¬ 
ed inland away from the coast. The problem of industru » 

therefore, a se.ious one. Unlike Bombay, ihe industrialJowns_of 
the interior cannot import coal cheaply. The progr s . j 

was, therefore, slow until the development of hydro-electricity so 
this problem partly. The Pykara hydro electric works was devclope^ 
in 1932 on the Pykara river in the Nitgiri ditstiric• r . 
household word in Southern India because it has brought prospcnty 
to a large part of the country. The Pykara site 
for power development in the world, the ultimate capa c Uy is est m 
ated to be 100,000 h. p. Already with the completion of 

present extensions the capacity of the plants T ^ m ;j country 
h. p. The increase in the demand for power in.the:Tam« 

compelled the then Madras Government 10 . pro ^f t " r8 The iiweaS 
storage at Mukurti, and additional generating units The mcrea.c 

in the demand for power was brought about generally y P 
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ARABIAN SEA 


^ Cotch.iunt 4v? I 

— Cmtcur \ 
O lek* Svrfvt* 

e) Aower Station 
• Stotkk* 

— from/m* j*vi 6h# CaiStryctrd 

m bain fob 


Fig. 50. Tata Hydro-Electric Works 

iadustrialisation of South India taking advantage of the availability 
of cheap electric power and particularly by the phenomenal devel¬ 
opment of the textile industry in Coimbatore. The power from 
Pykara is transmitted to Coimbatore, Erode, Tiruchirapoly, Negap- 
atam, Madurai and Virudhnagar. 

According to the plans of the Government the Pykara, Mettur 

J P^panasam Hydro-Electric lines have been inter-connectei to 

SSL ,f0 ?. an e, . e , clric « rid * because the development of textile and 

fmm *?!! s at - wit b the help of the power generated there 

became l a ri ?u ► ?J Uvery> . was much beyond expectation, and it 

without C ear j^ ettur W *H not be able to meet the demand 
without assistance from Pykara. 

period^,^ as e ! pec i alI y so » because during the irrigation closure 

Mettur ni D r? er c do “ not run ia the caQi ' s » the capacity of the 

The extension 4 «f f k S, ? n drops fro:n 6) - 000 K * w - t0 45,000 K - W - 
on of the Pykara works has, therefore, been hastened. 

ment area 5?S„? n R ; Cativery makes a lake whose catch- 

provides the lc, J°. ni ® lres - T be Mettur power scheme 

provides the districts of Salem. Tiruchirapoly, Tanjore, North and 
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Fig. 51. The Souih-Jndia Hydro-Electric system 

south Arcot and Chittur with energy. This scheme is linked with 
*>kara Works at Erode. 

In Tamil Nadu there is another scheme on the Ta “ r ?P arnl 
river at the fcot-bills of the Western Gbats above Papaya* n he 
rinnevelly district which supplies power to TmneNelly, Koilpat , 

vladurai, Tensaki and Rajpalayam- 

Tamil Nadu has veil developed the electricity service in its 
illapes In Madras the textile mills, cement factories, aluminium 
nd steel works, paper mills and railway workshops use hydro-electric 

ower. 
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(iii) The Sivasanvudram works were one of the first hydro¬ 
electric works to supply industrial power for use in the Kolar Gold 
Mines situated about 141 kilometre* away. Sivasamudram supplies 
power to Bangalore. Tne total annual capacity is 69,000 E H. P. 
Near Mysore another dam has been coastructed at the Cauvery 
making a lake known as “Krishniraja Sagar-” A small amount of 
power is generated at this dam and is used for working the sluice 
gates of the canals taken out for irrigation from this Sagar. This 
dam had been p'ejected by Tipu Sultan, though it was not const¬ 
ructed in his timj. The main purpose of Tip j’s project was irrig¬ 
ation. The idea of electricity was unknown jthea. The Jog falls 
in Mysore are also being harnessed for electricity. These falls have 
now been renamed as Mahatma Gandhi Falls. 

The normal caoacity of the power station at Jog is 24,000 

H. P. 

(iv) Alwaye in Kerala is an important centre for hydro-electric 
development in the South. Tne power station is producing about 

I, 09,50.) kw. Ojtof its present production about 20,000 kw. are 
being sent to places situated in the Tamil Nidu State. Most of 
the power generated at Alwaye is used in industries, the industries 
using the hydro-electricity of Alwaye are located at Trichur, Alwaye, 
Kottayam, Alleppy, Quilon, Trivandrum and Shencottai. 

(v) A fjttdi Hydro Electric works near Jogendranagar in the 
Simla Hills of H P. are important. The Mandi works were under¬ 
taken with very high hopes]which have not been fulfilled. They supply 
power for lighting and domestic purposes to some of the towns in 
the Punjab and H. P., Kingra, Pathankot, Dnriwal, Amritsar, 
Moga and Jullundhar, Gardaspur, Gujranwila, Simla, Ambala are 
the chief among these towas. The supply is to be extended to 
Saharanpur, Delhi, Meerjt, and districts of Karnal, Panipat and 
Rohtak. 


The Mandi Hydro-Electric works have been started chiefly to 
supply power from the Uhl river in the former Minii State. This 
civer is a small one (its catchment area is only 294 sq. kilometres) 
but carries a very large amount of water. The course of the river 
has been changed by building a dam across it. The witers impoun¬ 
ded by the dam are then passed through a tunnel made in the 
opposite direction. This tunnel is 417 metres loig. From this 
tunnel the waters are led by means of hage pipes to the electricity 
'r^ e ™!! a3 r W u rk r 9 situ ^.below in the P’ains neir Jogendranagar. 

a height of 6)9 metres. The water, after its 
use in the works, is released for irrigating this plain- 

<h- hin^^fil tr t? srsrreJ ,, b !', m:aQsor overhead wires through 

° f . h r £‘ a » a Vlll =y- Practically all thi tovas situa- 

th-se f ?r .fn ‘k 5 H, ®V ay “ io this s == tioa Pawcr froaa 

toWM of H P thl p ,o S K “ a°« a mip ° rial ' a m>st of the 
CO was of H. P., the Punjab and Haryana are situated in this region. 
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Fig. 52. The Gang a Canal Hydro-Electric System. 

T l. are handicapped in being situated far away from 

I the pcfulaied aiea^of tbe fiLnc™ be* working 

numcahcn aie d ff.cult. \d l huift bv the Government 

rs rr;rw 
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through the hilly area and is, therefore, very expensive to operate. 
The cost of transport of the material required by the works must, 
therefore, be very high. The Mandi area is not rich in any kind 
of indus'rial raw material. The works cannot, therefore, supply 
power to any industrial works near about. Their market is really 
hundreds of kilometres away. 

The Punjab, however, which is the chief market for the Mandi 
works, is situated very far from coal. 1 his fact alone makes it 
possible for the Mandi works to carry on profitably. 

The Uhl river is producing now about 50,000 kw. Punjab 
gets about 10,000 kw. more from Nangal and Bhakra dams. 

(vi) The Baramulla works in Kashmir must also be noted. 
The waters of the Jbelum river enter a gorge here and are utilized 

for generating electricity. The power is supplied to Srinacar and 
Baramulla. 


(vii) The Ganga Electric Grid System 

The most important hydro-electric works connected with irri¬ 
gation works are those on the Upper Ganga canal. The power is 
generated from several falls on the Ganga canal- The main power- 
nouse is at Bahadurabad, but the power generated at different falls 
is connected to a grid which serves the towns of western U. P. A 
map shows these falls and the towns served by the grid. The Power 
p h a '°" s a J« situated at Bahadurabad, Mohammadpur, Nirghni, 
£ "’r a,Wa ' BboJa. Piara and Sumera. The various power 

orde^bTl w 83 Hydr ° C eC,riC SyStCn> is shown in chronological 


1 . 

2 . 

3. 

4. 


Fall 


Kilometrace 

fi h°la ] 34.4 

Palra J34.8 

Bahadurabad 22.4 
Salem pur 


Drop in metres 


4 

3 

5.5 


• • • 


5. Sumera 260.8 

<>. Salwa 106.2 

7. Chitaura 89.6 

8. Nirgajni 68.8 

9 Asafpur 

10 . Mohammadpur 49.6 

11; Pathri 16.0 

12. Rampur 8.0 


• • • 

5.5 

5.5 


5.5 

5.5 


2.9 

3.3 

4 


Kw. generated 

2,700 
600 
4,400 
• • • 

1,200 
3,000 
3,000 
5,000 
• • • 

9,300 

16,000 
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The Ganga canal system produces generally about 45,200 
kwh. of electricity every year- The area served is about 32,000 sq. 
kilometres spread over fourteen districts of U. P. There are about 
95 towns receiving electricity from this system whose transmission 
lines run for more than 8000 kilometres. The greatest importance 
of this grid lies in the fact that it enables extension of irrigation in 
certain areas which could not formerly be effectively served by the 
existing Anupshahr branch of the Ganga canal. Water is now 
pumped into this branch from Kalinadi with the help of hydro- 
electricity. A number of tube-wells have been bored and are now 
worked with electricity to supply irrigation water to areas which 
could not be supplied with canal water. 

Two steam power stations were built at Chandausi (19,000 
kw.) in 1937 and at Harduaganj (10,000 kw.) in 1942, which enabled 
a arid to be formed of a total installed capacity of 38,000 kw. 
(19,000 plus 9,000 plus 10,000). 

It is proposed to increase the capacity of the Harduaganj 
power station by another 10,000 kw. This power generated from 
falls on the Ganga canal is used in running tube-wells, flour mills, 
oilcrushers, and rice husking machines. It also supplies energy to 
Meerut, Roorkee and Agra cantonments and arms factory ol Morad- 
nacar. It lights all the big railway stations lying in the Ganga 
Grid and provides electric energy to Aligarh University, KoorKce 
University, Government Workshop at Roorkee and Dayalbagh 
Workshop at Acra and to many other similar industrial 
both big and small. Nineteen electric companies in the Ganga 
Grid are also puichasing this energy and supplying for domestic use 

and other purposes. 

It will thus be seen that to the western Uttar Pradesh Ganga 
Canal has been a boon and all its progress in commercial, agricul¬ 
tural and industrial fields is due to the Ganga Canal. 


zrssxs&ggtggtkxz 

ment of the State of Uttar Prades • agricultural and 

,2 crores it of 

industrial purposes to 150 towns comDr j S es Nainital, Almora, 

the state. The Sarda Sitapur, Lucknow, 

Pilibhit, Bareilly, Shahje p * .. ’ 41 400 kw. power house 

Unnao, and Bara Bank, districts ^ £ divcrsion 

is constructed at kilometre 0 9 oi a new' * * * Canal 

channel in which . drop a single place- This 

with th: existing Ganga Grid- 
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Most of the hill stations are situated in a regionwhere water- 
falls are numerous and the means of communication difficult, ~o 
that the transport of coal becomes expensive. These slat,ons find 
it cheaper to develop hydro-electricity. Practically all the big h.U- 
stations, therefore, developed their own power. 

The richer areas in potential hydro-electricity have practically 
not been tapped. Assam, Orissa, Bihar and U. P. Passing.more 
than one-half of the potential resources have Poetically been 
exploited. About 80 per cent of the developed ^dro-electnc reso¬ 
urces are in the Western Ghat mountains. Maharashtra, Tamil 
Nadu, Mysore and Kerala draw their hydro-electricity practically 
entirely from these mountains. The total installed capacity of 
hydro-power in S- India is about 230,000 kw. although 2 mdlion 
lew. can be made available. The reasons why the Western Ghats 
have been tapped for hydro-electricity to a larger extent than the 

Himalayas are as under 


(1) The waterfalls situated in the Western Ghats are easily 
accessible, so that materials and machinery for developing hydro- 
electricity can be taken to them easily. (2) The rainfall in the 
Western Ghats is heavy and, therefore, there is no dearth of water 
for generating electricity- (3) The neighbourhood of the Western 
Ghats is industrially much developed and, therefore, there is a 
large market for electricity there. (4) At the same time, this region 
lacks coal. The work of coal is, therefore, taken from hydro- 
electriciiy. (5) This region is a broken plateau where there are 
naturally many waterfalls, 


MULTIPURPOSE PROJECTS 


In post-Independence era, the various state governments have 
'undertaken several power and irrigation projects in hand for execu¬ 
tion. The projects are known as the ‘Multi-purpose Projects’, these 
•projects are so called because of the manifold benefits they yield. 
Apart from providing irrigation facilities for additional food and 
commercial crops, the two other main benefits they confer are the 
control of floods and the generation of large block of hydro¬ 
electric power. Among the other benefits which accrue from such 
projects are the development of internal navigation (which relieves 
-pressure on railways) pisciculture, the provision of drinking water 
and the eventual development of the rivers for the purposes of 
(recreation. 


The following are the most important multi-purpose projects— 
* The Damodar Valley Project—in the Hooghly basin. 

The Bhakra-Nangal Project of the Punjab- 
3. The Hirakud Project of the Orissa river system. 

The Tungbhadra Project of Krishna system. 
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5. The Kosi Project of the Eastern Ganga basin, 
The Rihand Dam Project. 

7. The Machkund Project. 

The Kakrapara Project. 

The Mayurakshi Project. 

The Chambal Project. 





Damodcr Valley Project. Of all the projects the Damodar 
Valley 7 Project is the most ambitious in outlook. For it aims not 
only as developing power, but also providing irrigation, controlling 
floods and malaria, introducing scientific management of landj) 
/promoting actively the economic development of the entire basin 
and improving navigability of the Damodar river. In fact, it aims 
at copying the famous T. V A.,, (Tennessee Valley Authority) of 
the United States of America- ^he Damodar Valley Corporation 
was set up in July 1948 to execute the Damodar Valley region- 

The Damodar Valley Project is intended to control the 
Damodar river and its tributaries whose floods periodically cause 
considerable damage-"' It envisages the construction of a series of 
8 dams with hydro-electric installations- The total areas covered 
t>y all the dams is 13.000 sq. kilometres and the water to be stored 


DAMODAR VALLEY SCHEME 



CALCUTTA 


7 ARIA COMMANDED 
RESERVOIRS 
x Dams 

PROPOSED IRRIGATION 


Fig. 53. Damodar Valley Scheme 

behind them is 45 lakh acre feet. The total hydel energy gener- 
ated is about 3839 million units plus 3C0.000 lakh K- W. thermal 
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Dower at Bokaro Durgapur and Chandrapura. A network of 
Canals and transmission lines to distribute the water and the power 

produced is completed. 

''Owing to the shortage of money, material, machinery and 
men the scheme has been divided into two phases/) rS P 

on which work was started some years ago includes the constru¬ 
ction of four dams at Tilaiya, Konar , Maithan and H,l! ' a 

thermal station at Bokaro, a transmission system of 752 kilometres, 
and irrigation barrage at Durgapur and a network of canals in me 
lower valley to irrigate over a million acres of land in the districts 
of Burdwan, Hooghly, Bankura, and 24 Parganas. 


' The Tilaiya dam is located on the Barakar river about 208 
kilometres above its confluence with the Damodar. The dam is 340 
m. long with a maximum height of 30 m. above the level of the 
river. Its 67. 6 sq - km. reservoir stored about 320,000 acre ft. of 
water. This water has irrigated nearly forty thousand hec. of land, 
i. e. 96.000 hec. in the kliarif and 30,0r0 hectares in the rabi seasons. 
It was completed in 1955. 




The power plant consists of two sets o^ 2000 kw. each with 
provision for an addition of a third set at a la'er stage. This 
power station serves Hazaribagh and Kodarma towns and the mica 
mines- Advance supply of electricity from the construction power¬ 
house at Tilaiya was given to promote land development in this 
area. 


The Konar dam on the Konar river is situated -bout 24 kilo¬ 
metres above its confluence with the Damodar river. * The dam is 
3869 m. long and 47 m- high.-This dam is primarily intended 
to supply enough cooling water to the Bokaro thermal station, and 
the generation of about 247.5 M. W. of power and provide irriga¬ 
tion to 45600 hectares of land. It was completed in May 1954- 

"'The Maitha n dam is intended mainly for flood control- It is 
located on the Damodar, a few kilometres above the junction of 
the two rivers- The Maithan dam is nearly 496 m. long and 48 
m. high} The reservoir formed by this dam has a controlled storage 
capacity of over 12 lakh acre ft-, and about three-fourth of this 
capacity is reserved for flood-control. The storage available at 
Maithan will enable 108000 hectares to be brought under perennial 
irrigation. The underground hydro-electric installation has a capa¬ 
city of 60,000 kw. The dam was completed in 1957, and in the 
power house two generating sets of 20,000 kw. each have been 
commissioned. 


» ^ a °chet H ill da m is approximately 547 m. long and 

stores 12 lakh acre oT water. It has a power-house with a 
capacity of 40,000 kw. The project irrigates nearly 2.8 lakh hectares 
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Most of the irrigated land under the DamoJar Valley Scheme 
iies in the lower valley on both sides of the Damodar river. Alth¬ 
ough rainfall is plentiiul in this region, agriculture suffers from a 
twofold danger—floods and failure of rainfall at the required time. 
With the construction of floocT~control dams at Maithan and 
Panchet Hills, this danger from floods will be eliminated and the 
stored water will ensure adequate supply during times of failure of 
the rainfall.An irrigation barrage 6S1 *3 m. long and 11.4 m. high 
at Durgapur was commissioned by the President in 1955. The 
water is diverted iato two main irrigation canals on either bank and 
the water will be fed to the fields through a network of canils 
totalling nearly 2483-2 kilometres in length- The net irrigable area 
is estimated at over forty lakh hec. two-thirds of which lie in the 
Burdwan district and a quarter in the Hooghly district. Nearly 
136 kms. out of 24$3'2 kms of these canals is navigable. The 
left bank canal and its main branch is also designated to serve as 
a navigation channel providing an alternative means of communic¬ 
ation between the coal-fields and Calcutta. The canals have a 
minimum depth of 2’7 m. and is capable of accommodating two 
lines of barge traffic. This will go a long way in easing the heavy 
congestion on railways. 

"^he Bokaro thermal power station with an installed capacity 
of 2475 M. W. was completed in 1953. It is the biggest power 
station in India- The station is located just below the confluence 
of Konar and Bokaro rivers and ample supply of cooling water 
assured by the Konar dam and also by a barrage across the river 
at the power station site. To keep down the cost of generation, 
coal supply to power station will be from the Corporation s own 
mines and will be delivered through a 6.4 kms- aerial ropeway. 


♦ The need for the large thermal power-house at Bokaro arose 
to make up for the shortage of electricity in dry season. In dry 
season, more and more water will betaken out from the canals tor 
irrigation purposes leaving less water for producing electricity. 

^ The hydro-electric installations at the various dams and the 
Bokaro thermal power station of the Damodar VaHey Scheme has 
been linked bv many transmission lines. The Loyabad bindri 

Maithan section of the main transmission line (56 kilometers long) 
it ^mplete ‘ These lines are being completed urgently to d.stnbute 
in the coal-field area 22,500 kw. of power which is being obtained 
from the Sindri Fertilizer Factory Power Station. 

* The Maithan, the Panchet and the Tilaiya Power St ^ tio “ s 
have now an aggregate installed generating capacity or 104 M. W 
The Durgapur Thermal Power Station has now an installed capacity 
of 290 M. V and the Chandrapura Thermal Power Station has 

mow an installed capacity of 420 M- W. 

^The Damodar Valley Corporation Power System supplied elec¬ 
trical energy through an expanded network or transmission 
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right up to Calcutta io the east and up to Moghalsarai in the- 
west, 3839 million units in 1969-70. 

-''Power is already being supplied to the Chitaranjan Locomot¬ 
ive Works and the Kodarma Mica Mines. It has been estimated 
that the Damodar region will require about 3 lakh kw. But it will 
take some time before the full demand for power arises. 

c* The D- V. C. Scheme (included in 4th Plan) is estimated to 


cost Rs. 263*56 crores. 

^The present programme of power generation envisages an 
installed copacity of 1061 M W out of which 957 M. W. contri¬ 
buted by thermal and 104 M.W. by hydro-electric. D.V.C. power 
has already reached some industrial areas such as iron and steel 
works at Jamshedpur, Burnpur and Kulti, the copper mines and 
works at Ghatshila, coal mines at Jharia and Raniganj, the Locom¬ 
otive Works at Chittaranjan and many other industrial and commer¬ 


cial centres, y 

2. TheBhnkra Nangal Project. Though conceived in 1900 it 
was until 1946 tfiaTthis multi-purpose project was undertaken. It 
consists of: 


(1) the Bhakra Dam 222 m. high and 510 m. long and the 

width of base at its widest point is about 33 m.—across 

the River Sutlej at the site of Bbakra Gorge, about 80 kms. up¬ 
stream in Ambala district of Haryana. This dam formed a lake 
8 kilometres wide and 80 kms. long—Govindsagar lake-the storage 
capacity of this reservoir is estimated to be 7'2 million cu. ft. of 
which nearly 5-5 m. cu. ft. is available for hydro-electric power 
generation and irrigation purposes every year. This dam is one of 
the highest st raightway gravity dam in the world. During construc¬ 
tion of the dam the river was diverted through two 15 m. diameter 
diversion tunnels, one on the right and the other on the left, going 
through hillside. Each tunnel was about 8 kilometres long. It has 
about 1020 kilometres of canals and over 3200 kilometres of 
distributories. 

(2) The Nangal dam has been made across the river at Nang¬ 
al, about 12 kms. downstream from Bhakra. This dam is a massive 
concrete weir 310 rretres long, 121 metres wide and with its deepest 
foundation going down to 15 metres below the river bed. 


(3) The Nangal dam diverted the river into the Nangal hydro¬ 
electric canal. This waterway is about 64 kilometres long and 44 
m. deep. It has been cemented throughout its length. The dam 
served as a balancing reservoir for taldng up daily fluctuation from 
the Bhakra dam and for meeting daily and weekly load variations 
of power-houses on the Nangal hydro-electric canal* 


(4) Two power-houses—one at Ganguwal 19 kilometers away 
from Nangal and the other at Kotla—6 kilometres off from Ganguw¬ 
al have been completed. These power houses supplied electric 
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power to Rupar, Ambala. Karnal, Panipat, Hissar, Bhivani, 
Rohtak, Nabha, Patiala, Ferozpore, Faridkot, Kalka, Kasauli, 
Simla, Jullunder, Kapurthala, and 50 other small cities. Recently 
the electric power has been extended to Delhi, Gurgaon, Palwal and 
Rewari. The power is also used for tube-well irrigation and for 
railway electrification especially on the main line between Delhi and 
Amritsar. 


The three power houses at Bhakra. Ganguwal and Kotla have 
combined installed capacity of 604 m- w'. and a total firm capacity 
of 337 m. w. 

3. The Hirakud Project. In Orissa it is the first of a chain of 
three dams planned for harnessing the waters of Mahanadi. At a 
point about 12 kilometres from Sambalpur, at Hirakud, the first 
dam has been constructed on the Mahanadi. This dam is to be 4.8 
kilometers long, flanked by 2 dykes 69.6 kilometres long on the 
ri°ht and 9.6 kilometres long on the left. This dam is 60 m -j*bove 
riverbed It is the longest in the world and forms a 650 sq. 
kms. lake with a storage capacity of 66 lakh acre-feet of water 
The area covered by the dam and the dykes comes to about 35 
kilo. There are three fbw-canals—2 from the left dyke and one 
from the right d>ke. A power-house containing 4 units with the 
capacity of producing 123.t00 kwh. have already been completed. 

The second dam on this river is situated at Tikkarapara and 
ih? third at Narai. Later on dams will be constructed on the Ibb 
and Mand which are northern tributaries of Mahanadi, and on the 
Tel river which is its southern tributary. 

This project is being executed dykes have 

behalf of the Gove 1 rn T nt ^ r -° n ^fnn Th fadlities had been provided 
already been completed and ,rr, | al *° ower . hou se has begun supply- 
for 3.6 lakh hectares of land. Ide power « 
ing power to a considerable extent. 

Stage II of the project,, estimated |° ^Rs. 
also been virtually complleied_ wnh th each t0 the Cbiplima 

sr s™“ 

S’gsvrsxi. mi “ -"«•'“*> « *• 

Hirakud Project to 468 m. w. # ■ 

Power is being supplied to the cement factory at R^a^e 
the steel works at Rourke a. the 1 olhe r industries in and 

paper mill s at Bnjrajnag of Cuttack Puri, Sambalpur, Sund- 

around Chawdhar- rhetown, of Cu tart. ver from 

is ! ,23,000 kw. 
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/4 jTlxe Tungabhadra Project. This project envisages a dam 
acios^Vhe Tungabhadra river near Mallapuram, 4.8 kilometres above 
Hospet, in BelTary district. This project serves Mysore and Andhra 
Pradesh. This is a joint undertaking of the Governments of Mysore 
ainrAndhra. It comprises a dam 2413 meters long and 48 meters 
hi°h The dam was inauzurated in July, 1933. The reservoir, 
which has a water-spread of 292 sq. kilometers, will ultimately 
store 30 lakh acre-feet of water. The two canals on either side is nearly 
203 km. long in Mysore and Andhra. There ate two power- 
stations on the Andhra-Mysore side one below the dam and the 
other at the cr.d of a 24 kilometres canal at Babhasagaram. The 
stations with two generating units of 9,000 kw. each have been 
commissioned. A h>dro-electric station constructed below the dam 
on the Andhra side also, with three generator units of 9,000 kw. 
each have been installed in the first instance and another unit of 
9000 kw. will be added shortly.^ 

The cost of the project amounted to about 45.1 crores of rupees. 
About 33,5401.2 hectares of land is irrigated and, in total, about 
63,000 kw. of power is generated.^ 

&~~Kosi Project. Kosi is one of the most fuiious rivers in 
IndteKvhich have been destroying the entire economic structure of 
the areas which became victims of its spate every year- Hence, for 
timing this river and protecting its valley from the floods a project 
was prepared in 1950 envisaging the construction of project in seven 
stages at an estimated cost of Rs. 177 crores. This project is a 
multi-purpose project for irrigation, power, navigation, flood con¬ 
trol, silt control, soil conservation, drainage, reclamation of water¬ 
logged areas, malaria control, fish culture and recreation facilities. 

The construction of the embankments was started in 1955. 
This project will comprise a dam about 230 meters high across the 
Chatra Gorge in Nepal to store about 11 million acre-feet of water. 
There will oe two barrages on the Kosi : (i) the first one in Nepal 
at Hanuman Nagar to control and stabilise the river channel and 
will divert its supplies into two canals on either side of the river. 
About a million acres will be irrigated by these two canals in Nepal, 
(ii) the second barrage will be near Nepal-Bihar border, where two 
canals. on the left and one on the right will be constructed for 
irrigating over .8 hectares in the districts of Purnea, Darbhanca and 
Muzaflarpur in Bihar. Eastern Kosi Canal will take off from 
Hanuman Nagar Barrage. It will have branches—Murliganj 
Branch, Jankinagar Branch, Banmankhi Branch and Araria Branch. 

Op completion, irrigation facilities will be provided to near¬ 
ly 5.2 lakh hectares. The greater advantage that is beinc envisaccd 
from this project is that about 75,000 cusecs of flood water would 
be diverted into water-bed thus preventing the floods and protecting 
nearly 4000 sq kilometers of land. The power plant at the dam 
site will be capable of generating 1.8 million kw. of power- It was 
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expected to be completed by 1965 and estimated to cost Rs. 6& 
crores. 

Flood embankments protecting nearly 20720 sq. kms., in Nepal 
and India were completed in 1959. 

A power station with an installed capacity of 20,000 kw. com¬ 
prising four generating units of 5,000 kw. each, on the eastern Kosi 
Canal along with connected transmission lines at an estimated cost 
of Rs. 2.79 crores is under construction. 


6. Riband Da n Project. The work though contemplated as- 
early as December, 1947 was actually started only after October,. 
1951. The project comprises of a concrete gravity dam across the 
Rihand river at Pipri which is 992 meters long and 91.5 meters high, 
with a storage capacity of about 86 lakh acre-feet of water. 

The power house at the foot of the dam has six generating- 
units of 5 m. w. each. A net work of 132 kw. and 66 kw. transm¬ 
ission lines with necessary sub-stations covers the entire eastern and 
Southeastern parts of Uttar Pradesh. Power is being supplied for 
use of cottage, medium and major industries and for irrigation 
pumping. The Rihand power supply in bulk has now spread over 
a fairly wide area. The important industries directly served by the 
Rihand power are : Aluminium, Cement, Causmc Soda, 9 hlor,ne ; 
Paper Fertilizers, Plastics and Textile. The Rihand Service A rea 
comprises of Mirzapur, Varanasi Ghazipur Ball,a Azamgarh,. 

Jaunpur, Allahabad, Pratapgarh, Sultanpur, Faizabad, , Basti, uo 
rakhpur Banda. Fatehpur, Raibareli, Kanpur, Unnao, Lucknow and 

certam ’districts of Bihar and Madhya Pradesh, Fig. 5 ^.^ s n ^ 
uansmission lines of Rihand Power Supply. Th« Rthand Dam. 
Power System supplied electrical energy through an expanded 
network of transmission lines right up to Moghalsarai in the East 
and upto Kanpur in the west- 



Fig. 54. Rihand grid system 
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The plant capacity at Rihand has been designed to enable the 
station to lend maximum support to the inter connected Hydro- 
Thermal U. P. Grid. During off peak periods of power consum¬ 
ption, and periods of high flow through canal power stations in 
the state, water will be conserved in the Rihand reservoir, to be 
utilized to maximum advantage during peak load and dry-wea’her 
periods thus serving the twin purposes of ensuring maximum load 
carrying capacity and overall economy for the entire system- Rihand 
power station alone would, in this manner, contribute in effective 
capacity of 250,000 kw. to the State Grid, that of the combined 
Rihand-Obra group being about 3,50,000 kw. 

7. The Machkund Piojecl is a joint scheme of Andhra and 
Orissa. This hydro-elcctric scheme harnesses the waters of river 
Machkund on the boundary between the two states- A 53.5 metres 
high and 4190 metres long storage dam has been constructed at 
Jalalpur on Machkund river to store 625,000 acre-feet of water. 
The site of the power-house is atDunduma Falls about 200 kilo¬ 
meters from Vishakapatnam by road. Three generating units, each 
with a capacity of 17,000 kw. are already operating. Later on three 
more will be installed and the total power output brought to 212, 
000 kw. The total installed capacity of the power station is now 
1,14750 kw. The Project will cost about Rs. 13.60 crorcs foi 
generating only. One set was formally commissioned by the Presi¬ 
dent of India in August, 1965. 


8. Kakrapara Project. It may be regarded as the first phase 
of the development of the Tapti Valley, the construction of a 
wer6?l metres long and 14 metres hieh, on the rocky bed near 
Kakrapara across river Tapti 80 km. upstream of Surat was comple¬ 
ted in June, 1953. It has two canals, one on each side. The 
scheme is expected to irrigate about 2 27 lakh hectares in Surat 
district and is expected to generate about 48,000 kw. of power. 

9. Mayurakshi Project , undertaken by West Bengal Govern- 
ment, is mainly an irrigation project, though it also provides for 

3 r n ^ f a 1?-°? kw * h >' dr °- e kcttic plant. The power 
$ P c led t. \° n Blrbhum and Murshidabad districts in P \Vest 

proposed for the Mayurakshi wHl hnvf d ' *. A , st ° rage dam 
feet of water and wUl Wfde rnhl'J?- a ? pacUy of 5 * lakh acre- 

M. SW tJhe &£?£££ 

EG—21 
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Fig. 55. Transmission lines of Chambal Project. 

failin'* into the Yamuna after flowing for over 960 kilo. The river 
has a fall of about 690 meters- The river flows over rocky surface 
and its banks are 1 to 9! m. high- The river is 761 meters wi 
but at Chawrasigarh the gorge narrows down to a ™re ^8:2 «• 
This river has a total drainage area of 110,000 sq. kins. . ine aarn 

Kasrsf. St 

bal Project. 

The firs. da,» “- d ha a w r ^ a,m T a he 0i tndh? Sag* dZ’Is' 
ed and situated near Ch . Zu bove tbe bed of the river. It 

of water. The surface area of the 

lake is about 45) kilometers- 

have been completed and p er | barrage has also been complet- 
^Vn f d N w 0 Z“or r ’i;,i“.ion wa^etased o E o 20.h Novcn.be, ,960. 
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The second dam above the Chulia falls has been named the 
Raoa Pratap Sagar Dam and the associated power project (the 
Bhupal Power Project). This dam is 1000 meters long, and 30 m. 
high above the average river bed. It submerged about 120 sq. 
kilometers and stored about 1.40 million acre-feet of water. Water 
from this reservoir was taken by means of two 15' diameter concrete 
conduits, 2961 meters long into a surge tank and thence through 
steel pen-stock pipes to the power-house about 4.8 km. above Bha- 
insrodgarh. The installed capacity of Raoa Pratap Sagar Power 
House is 172 m. w. There are four units with 43 m. w. of each. 

The third dam is known as Kotah Dam and has been built 
in the river gorge about 16 kilometers north of Kota city. It is 
45 m. high, 25 m. wide and 547 m- long. It generates 50,000 kw 
of power. 

The whole project will cost about Rs. 50 crores in all, out 
of which Rs. 40 crores will be shared by the Central Government 
and Rs- 5 crores each by Madhya Pradesh and Rajasthan Govern¬ 
ments. It is to provide water to over 40000 hectares of land and 
produce 4 lakh tons of foodgrains besides supplying an ultimate 
capacity of 2 lakh kw. of power. This power is supplied to 
Sambhar Salt Lakes, marble mines of Makrana, soap-stone mines 
of Jaipur and Bhilwara, and to Zawar mines and cement factory 
of Lakheri and to cotton textile mills of Kota, Kishangarh, Bhil¬ 
wara and Jaipur. 


Pathratu Thermal Power Station. It is purely a thermal project 
and situated 5.4 km. from Pathratu railway station and about 40 
kilometers from Ramgarh in Hazaribagh district of Bihar In the 
first stage this power station has an installed capacity of 400 mw 
comprising four units of 50 mw. each and two units of 100 mw’ 
each. The first 50 mw. unit has been commissioned and the remain¬ 
ing works will have been completed by 1967-68. 

Barauni Thermal Power Station. To meet the growing oower 
demand in north Bihar, installation of a steam sower station of 30 
mw. capacity was sanctioned under the Second Plan. The project 

completed. ““ agscegate instalIed ca P*c'ty °f 45 mw. has been 


Talcher Thermal Station. The scheme envisages the constru- 

cUon of a thermal power station comprising of four mnerabna 

urnts of 62.5 mw. each at Talcher, where abundant reserves of low 
grade coal are available. reserve* oi low 

Bandel Thermal Station. This Dower station , . 

46 km. north of Calcutta close to the river H^oM loc ^ ted L ab ?ut 
of Bandel-Barharwa railway line and at the r by the s ’ dc 

growing industrial area. the cen,re of a rapidly 


Srisailam Hydro-electric Project . The Srisail 
the construction of 117.5 meter high and 5 


project envisages 
metre long stone 
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masonry dam across the Krishna river, about 105.4 km. upstream 
of Nagarjunasagar dam site. 

Saipuia Thermal Power Station. This is a joint project of 
Rajasthan and Madhya Pradesh governments and is being executed 
to meet the anticipated load demand in the areas of western 
Madhya Pradesh and Rajasthan served by the Chambal grid system. 
It is a thermal station in the Patherkheda Coal fields, in BetuI 
district where five generating units each 62.5 mw. are under install* 
ation. 

Naharkatiya Thermal Project. The primary object of the Stage 
I is, of course, supplying power to the Namrup fertilizer factory 
which has been cc mpleted. The power station utilises natural gas 
available from the Naharkatia oil fields as fuel. Stage II involves 
installation of two more similar units (23 mw. each) and will be 
implemented during the Fourth Plan. 

Badarpur Thermal Power Station. A central thermal power 
station with three generating units of 100 mw. each has been 
approved for installation at Badarpur (Delhi) under the Fourth 
Plan. The power will be mainly ihetmal and intended to supply 
bulk power to Punjab, Uttar Pradesh and Delhi. Power will also 
be available to the DESU from the Badarpur thermal plant which 
would be commissioned before 1975. 

POWER IN M. P- 


Madhya Pradesh is one of the richest states of J b d a Xvard- 
public in mineral resources, and yet it is h “? h b as jc a nd 

in power development. Nature has P* 60 .™**™** *e tc Coal is 
key materials such as iron, coal, bauxite, ma g , 

found in abundance. . .. 

But the pre-condition of any de ^^“^^L P S ta°e river sysem. 
ability of cheap power. The h*™*«*$ p^ver-^neration, but 
could no doubt form the “ a J°*" Lafge outlay is involved 

it is essentially a long-term meas _ | electrical load and 

necessitating building up >n the re. The load 

alun,inium> 

and steel and other industries- 

Bu. so far the development of in «h. ^has 

teen very slow. Introduced first P ,• P c P jn Madhya Pradesh 
installed capacity of pubhc Th , supped np later for 

saws ‘if " ,0 the 

economic and industrial progress of the state. 
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As an immediate measure, therefore. Government decided to 
develop thermal power scheme and in 1945 invited the eminent el 
trical engineer, Sir Henry Howard from Madras to formulate an 
appropriate plan. Some of his principal recommendations were as 
follows:—(1) to divide the state into five power districts-Nagpp Jr 
Chanda, Akola, (the then districts of M. P.) Jabalpur (northern) 
and Raipur. (2) A power system in each district based on existing 



Fig. 56. Electric Power in M. P- 

loads from suitably located thermal stations in each district. (3) 
Theje to be inter-connected at a future date by trunk mains and 
neighbouring systems across the state border. 


Accepting the recommendations in principle, the Government 
announced their decision in 1945 of establishing a central thermal 
electrical station near Nagpur now in Maharashtra with an inst- 

^0,000 kw., capable of future expansion to 

60,000 kw. 


vear d» C T* * V * C for sucl ? a development was evolved a five- 

P ,aa , endm S m 1952 for providing the nucleus of 
ble in rhp supply system to cover as wide an area as possi- 

ment M P d £ f 16 ?™!?* For purposes of power develop¬ 

ment M.P. ,s divided into 3 grid systems-southern, northern, and 
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eastern. They are at the moment independent, each fed by one or 
more central thermal stations, to be later inter-coDnected by State 
trunk mains, to the sources of water-power potential and to 
neighbouring systems at state borders. Work is in progress on all 
these schemes. Places not reached by the nucleus grip will be 
developed by settingup small local thermal (diesel) generating 
stations and be later linked to the grid schemes. The aim here is 
to provide electricity to towns having a population of 10,000 and 
over, and to as many of major villages as possible in course of time. 
Besides the Government have a scheme under consideration for 
intensive rural electrification in certain selected areas. 


POWER DEVELOPMENT IN U. P. 

At the beginning of the First Five Year Plan, the electricity 
Department was supplying power in the Ganga Grid area and a 
few isolated places like Rampur, Faizabad and Azamgarh from 
local thermal stations. The Ganga Grid comprised seven hyde 
stations and two steam stations and six diesel stations with a total 
installed capacity of 40,700 kw. The total installed capacity of all 
(he stations amounted to 47,349 kw A major pomon of the 
power generated was for feeding agucultural loads such as state 
tube-wells river pumping stations and agricultural industries. There 
were over 3*000 state tube wells, of which 2184 were in the Ganga 

Grid, 63 in’Bareilly district, 20 in Basil, 20 f 1 ” P. e pVadesh 
Gorakhpur and others in the eastern districts of Uttar Pradesh. 

During the three plan period, several major works were taken 

up. Two hydel stations of Mohammadpur and Pathri were added 

to the Ganga Grid in 1951 and 1955, respectively, raising > ts 
capacity to 71,050 kw. and electrifying 485 more tube-wells. Prior 
to the commissioning of the Pathn Station there was an acute 
sho^of power in the Gnc.withnchon 
sanctioning of load. From I9J5 h , about 40,000 kw. 

“ad,’t'luding pumpfng 2£ has been connected tih March. 

1958. 

In 1953 Government prepared a Power Project for Eastern 
such as Tandar and Dohnghat pump g Gorakhpur, Sohwal 

at various centres to leeo me h , ft.Uowinc five small 

ar^ss,.:—»“• srJSSm •« *• 
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purpose : Gorakhpur steam station (3,125 kw.) Mau Steam station 
(1600 kw.), Deoria Diesel station (600 kw.), Mau diesel station (900 
kw.), Sohwal diesel station (3,136 kw.) and Bhadohi (3,250 kw.) 

The 15,000 kw. steam stations at Sohwal, Gorakhpur and 
Mau were commissioned in December 1957, after which these 
stations except thr.se of Bahraich and Bhadohi have been closed. 
In the beginning the load on the interim stations was less than 
their capac'ty. However, in 1956 and 1957 the tube wells connect¬ 
ed to the inter stations increased beyond their capacities and had 
to be run on a rostered basis. Rostering, however, was disconti¬ 
nued when the main steam stations were commissioned and there 
were ample power available to meet their demand. The Bahraich 
diesel station is still in operation. 

The Agricultural districts of Mainpuri, Farrukhabad and Etah, 
adjacent to the Ganga Grid, were also in great need of power for 
irrigation development, with no spare power available in the Grid 
for the three districts, it was decided to construct a 10,000 kw. 
steam station at Mainpuri with a net work of lines to feed 343 
state tubewells and other loads in the area. Work on steam station 
began in 1954. It was commissioned in December 1957. The three 
interim diesel stations of Gursahaigunj (1,500 kw.), Nibkarori (2,750 
kw.) and Mainpuri (750 kw.) in these districts were closed down. 


The construction of the 41,400 kw- Sarda Hydel station present¬ 
ed foundation difficulties of such magnitude that it look ten years 
for the project to be completed. It was commissioned in April 
1956. It is serving the ten districts of Naini Tal, Almora, Pilibhit, 
Bareilly, Shahjahanpur, Hardoi, Sitapur, Lakhimpur-Kheri, Bara- 
banki and Lucknow. It is also feeding 500 state tube wells, several 
towns and other consumers, as well as licensees at Shahjahanpur, 
Lucknow, Bareilly, Pilibhit, Naini Tal etc. 


To sum up the progress during the First Plan period, 17 
power stations were added with an agrregate increase in installed 
capacity of 92,682 kw. 4,439 miles (7102.4 kilometers) of trans¬ 
mission lines were constructed. 11 towns were electrified by the 
electricity department and supply was spread over 40 districts. 


The Second Plan period originally included the following six 
, cT es : c Hardu ,aganj steam station (30,000 kw.). Yamuna 
Hydel Scheme Stage I (51,000 kw.) Matatila Hydel Scheme (15.000 

5!£»V-fi E Icctnfication of 1500 State tube-wells, rural and urban 
electrification and the Rihand Hydel Scheme. 


The old Harduaganj steam station has a capacity of 15,0 0 
kw. It is proposed to construct a steam station of 60,000 kw. near 
the existing station for augmenting Ganga Grid generating capacity. 
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The Yamuna Hydel Scheme was divided into two stages. Under 
Stage I, two Hydel stations of 17,000 kw. and 34,000 kw- respect¬ 
ively were constructed during the Second Plan period- Under 
Stage 31, a Third hydel station of 1,50,000 kw. was constructed. 

During 1958, the generating capacity of the four new steam 
power stations of Gorakhpur, Mau, Sohwal and Mainpuri was deve¬ 
loped to the full. The first three stations are feeding 1,200 tube- 
veils while the Mainpuri station is serving 320 tube-wells. Besides, 
a large number of towns are being electrified and power is being 
given to start small industries. The power of Roorkee and Morada- 
bad in Ganga Grid is utilized for domest’c, industrial, irrigation 
and rural electrification purposes in the western and central districts 
of the State, including Garhwal. 


POWER GROWTH IN U.R 
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■nel°ani Uttraule and Mankapur in Gonda, Bhagwantnagar and 
Balamau in Hardoi, Mariahu in Jaunpur, Pukhrayan in Kanpur, 
Ramgarh in Naini Tal, Bilaspur in Rampur, Kadipur and Juismgh- 
pur in Sultanpur and Naya Bazar, Kadipur and Khamana and 
Kachhwa Road in Varanasi district. 

During the year 402 State tube-wells were electrified all over 
the State. The number of sub-stations increased by 515 and the 
length of transmission lines by 275'52 kilometres. 

Central water and power commissions recent survey of the 
probable long-term growth of demand for electric power in Uttar 
Pradesh has indicated that the peak demands at the end of the 
Third, Fourth and Fifth Plan periods would be of the order of 
305,000 kw-, 1,430,000 kw. and 2,300,000 kw. respectively. Plant 
capacity would have to be considerably higher than these figures of 
peak demands in order to meet unforeseen demands and provide 
reasonable maintenance and reserve capacity- These ever-increasing 
demands for electricity call for a very careful apprasisial of all avail¬ 
able resources and concerted action for a timely implementation of 
schemes for their utilization- The figure shows the Power Growth 
in Uttar Pradesh- 

HYDRO POWER POTENTIAL OF U- P. 


On the Hydro side, the power potential of the State of Uttar 
Pradesh has been recently estimated at 3.764 million kw- at 60 per 
cent load factor. This is on the basis of 29 possible prima facie , 
economic schemes of power development in the Ganga Basin- 

In addition to these there are major sources of hydro-power 
in Nepal which lie just beyond the boundaries of Uttar Pradesh 
and within easy reach of the main centres of power consumption 
in the State. Karnali basin alone has an estimated power potenti¬ 
al of about 2.7 million kw. from which about 77,000 kw. can be 
generated from run-of-the-river stations, the balance from storage 
schemes- In view of the fact that for some time to come the 
demands for power in Nepal would be small relative to these 
large potentials, it is entirely possible that these major sources of 
hydro potential could be developed for the mutual advantages of 
Nepal and India. 


Uttar Pradesh has, therefore, a very large store house of hydel 
power- It is particularly interesting that they are distributed fairly 

, alo 5S xhc . n ° rth « n and southern mountain ranges bordering 
the State, those in the Himalayan range being understandably larger 
In comparison to its vast resources, the present utilization represents 

nronortto P n r F'u ^dro-power potential, and a still smaller 

proportion of the total hydel resources available for utilization 

including those of contiguous river basin in Nepal. These resour¬ 
ces are more than enough to meet all the anticipated demands in 
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the foreseeable future. In particular, the run-of-the river schemes 
hold a great attraction, since they are inherently economical and 
can be implemented very quickly. 


Regional Electricity Boards 

With a view to deriving the maximum possible benefits from, 
the available hydrc-electiic resources in India as a whole, the coun¬ 
try has been divided into five regions. The following table shows 
the five Regional Electricity Boards formed in 1964 : 


Regional 

Electricity 

Areas Covered 

Boards 


Northern 

Jammu & Kashmir, Himachal Pradesh,. 
Punjab, Haryana, Delhi, U. P. 

Southern 

Andhra Pradesh, Madras, Mysore,. 
Kerala and Pondichery. 

Eastern 

West Bengal, Bihar, Orissa and D. V. 


C. system. 

Western 

Gujarat, Maharashtra, Madhya Pradesh,. 
Goa, Daman, Diu and Dadra Nagar 


Haveli. 

North Eastern 

Assam, Manipur, Tripura, NEFA, Naga¬ 
land, Meghalaya and Mizobill. 

- « t 


T u» nnwer development during tne past 
• thp h direction of grid systems which carry power over long 
» n . , th « °° e extensive areas. The regional grids have been 

filter-connected with one another so as to provide an inter-chance 
of power and for achieving improved efficiency and economy 
reduction in stand by capacity and greater security of supply. The 
important examples of such inter-connection in India are: 

1. The Pykara, Mettur, Papanasam and Madras city schemes 
in Madras State. 


2. The two tie lines between Madras and Kerala State 
systems. 

3. The linking of Jog (Mysore) and Tungabhadra (Andhra)- 
system. 
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4. Inter-connection of Nagaland and Delhi power stations 
with a future possibility of connecting them with the Western U- P- 
power system, and 

5. Inter-connection of D. V. C’s thermal and hydro stations 
in Bihar with the Calcutta city system. Fig. 58 shows the power 
Regions and their inter-connections. 



Fig. 58. 

The principal 
are given in Table 


Power Regions end inter-Connections 

power generating schemes of the Fourth Plan 
71. 





332 


Economic Geography of India 
Table 71 

Continuing Schemes in the Fourth Plan 


Name of Scheme 


Kothagudam Stage I 

Kothagudam Stage II 

Gauhati Thermal Extension 

Naharkatiya Thermal 
Extension 

Subarnrekha Hydro 

Dhuvaran Extension 

Chenani Extension 

Ennore Thermal 

Kodiar Hydro 

Kalpakkam Nuclear 

Neyveli Extension 

Nasik Thermal 

Purli Thermal 

Koyna Stage III 

Bhatgar and Vir 

Nagpur Thermal 

Sharavath 9th and 10th units 

Rana Pratap Sagar Nuclear 
Extension 

Harduaganj Extension 
Yamuna H. E. Stage IV 
Dhukwan Hydro 
Obra Extension 
Santaldih Thermal 
Durgapur VI Unit Extension 

Badarpur Thermal 
Gumti Hydro 


Installed capacity M. W- 


(Andhra Pradesh) 

99 

(Assam) 

99 

(Bihar) 

(Gujarat) 

(J. & K.) 
(Tamil Nadu) 

99 

(Tamil Nadu) 
(Tamil Nadu) 
(Maharashtra) 
(Maharashtra) 
(Maharashtra) 
(Maharashtra) 
(Maharashtra) 
(Mysore) 

(M. P.) 

(U. P.) 

99 

99 

99 

(W. Bengal) 

99 

(Delhi) 

(Tripura) 


120 

180 

30 

46 

120 

250 

10 

330 

100 

400 

200 

280 

60 

320 

23 

480 

178 

200 

240 

52 

22 

300 

480 

150 

300 

11 


NUCLEAR POWER 


Having recard to the available energy resources, nuclear power 
is expected to play a progressively increasing part in meeting energy 


demands in future years. 
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Apsaro, India’s first reactor, incidentally the first reactor m 
Asia outside the U. S- S. R. attained criticality on August 4 1956 
It was designed, engineered and built entirely by the engineers and 
scientists of the Trombay Establishment except for the fuel elements 
wLTch were provided by the United Kingdom Atomic Energy 
Authority under an agreement. 


Apsara completed 11 years of operation on August 4, I960 
after operating for some 2 2 million kw hours. In 1937 it operated 
for 17,800 kwh., in 1958 for 1,59,500 kwh. and in 1959'for 6 62.-00 
kwh. During 1960, the reactor operated for 13,36,800 kwh. upto 
Aug. 20, 1960 when it was shut down for maintenance. The reactor 

is again in operation. 


Cirus. The Canada-lndia Reactor (C. 1. R.) is India's second 
reactor being a joint Indo-Canadian project under the Colombo 
Plan, ’it is a natural Uranium-filled, heavy water moderated and 
light water cooled high flux research reactor with a thermal power 
of 40 M. W. The reactor is mostly used for scientific and technolo¬ 
gical operations, and for the production of large quantities of 
radioisotopes etc. 


Zerlina is India’s third reactor. Zerlina, a zero energy reactor 
for lattice investigations and new assemblies reached criticality in 
January 1961. The natural Uranium fuel elements of Cirus and 
Zerlina are fabricated in Trombay. 


A nuclear power station at Tarapur, near Bombay, has gone 
in operation. It consists of two reactors of the boiling water type, 
and was built by the General Electric Company of the U. S. A. 
under the turn key contract on the basis of specifications provided 
by the Tarapur Atomic Power Project of the Department of Atomic 
Energy. It will consist of two reactors each producing 190 mw. of 
power- The power station has been completed and commissioned 
by the end of 1968. A nuclear power station of the capacity of 
200 mw. at Rana Pratap Sagar in Rajasthan has been completed 
and commissioned in 1969-70. Extension of the Rana Pratap Sagar 
nuclear station by 200 mw. and the establishment of the third 
nuclear station of 400 mw- capacity at Kalpakkam in Madras State 
have been sanctioned under the Fourth Plan. 


Tidal power, wind power, geothermal power and solar radia¬ 
tions are other possible sources but their impact on electricity deve¬ 
lopment in India has been insignificant so far- 

Tidal and geo-thermal power plants have been in use only to a 
very limited extent. Research on direct conversion of solar energy 
{fr 0 J elcClricit y * s being carried out in many parts of the World. 
Wind power plants have been in use in India for pumping water 
m isolated locations. Recently the Council of Scientific and Indus- 
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trial Research has set up a wind power division in the National 
Aeronautical Laboratory in Bangalore for the purpose of making 
wind surveys and conducting pilot studies on a few wind mills 
and wind behaviour. 

QUESTIONS 

1. Discuss the development of hydel power in South India 
and show its influence on the industrial growth of the area. 

(A. U. 1963) 

2. “Irrigation is to agriculture what hydro-electricity is to 

industry.” Discuss this statement with reference to Northern India. 

(A. U. 1964) 

3. Write an essay on the hydro-electric development of 
Northern India. 

4. Discuss briefly the geographical and economic factors that 
favour the development of hydro-electricity in the Indian Union. 
Name the chief centres of generation and the main use to which 
the power generated at these centres is put. 


A SURVEY OF INDIA’S MINERAL 
RESOURCES 




Minerals provide the means in tools and machinery for increa¬ 
sing the productivity of all persons whether engaged in producing 
goods, transporting materials or performing service. Today more 
than a hundred minerals go into manufacturing processes. Not all 
of them are of the same magnitude of importance. Some are basic 
to essential industries, some arc vital for defence, others contribute 
to desirable but non-essential industries. Iron ore and coal are 
basic and both are used in large amount. 

The standard of living of people is measured by their producti¬ 
veness. If a society has to be highly productive, it must be well 
equipped with power-driven machinery, which means it must have 
abundant supplies of iron. In the East, manpower takes the place 
of the machine and the standard of living is set by the physical 
strength of the human muscles. At one end is the highly indus¬ 
trialized economy of the United States aiming at two cars in every 
garage (already it has one car to every three inhabitants), at the 
other an agricultural economy composed of hard manual labour 
and cramping poverty. 

India is richly endowed in natural resources. In fact, her 
•natural wealth is so extensive that Indians have been called a 
poor people living in a rich country. The mineral wealth of India 
as at present known, though by no means inexhaustible comprises 
an adequate range of useful products that are necessary for the 
industrial development of the country. An appraisal of the reserves 
shows that while in respect of minerals essential for basic industries 
—coal and iron— the reserves are ample, the country is deheient 
in a fairly long list of vital minerals like ores of copper, tin, lead, 
zinc, nickel, cobalt and in sulphur and most important of all, 
petroleum. The position with regard to aluminium ore refractories, 
abrasives, limestones, etc., may be considered as fairly adequate 
while in respect of titanium and thorium ores and of mica, the 
country has considerable reserves. 

Until recently, mineral exploration and their utilization in the 
country received little attention. Except for coal, iron ore and 
petroleum required for Internal use, the majority of minerals were 
raised in India for purposes of bulk export without any dressing. 
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processing and fabrication. These exports brought but a small return 
to the country. Nearly a hundred minerals are known to be 
produced or worked in India of which nearly thirty may be consi¬ 
dered more important inducing several which although comparative¬ 
ly unimportant in quantity today are capable of material develop¬ 
ment in future with the expansion of industries. Her reserves of 
coal, iron and metals required for ferro-alloys are quite impressive 
as would be evident from the following table. 

Table 72 


Reserve of important Minerals in India 


Minerals 

Reserves in Million tons 

Coal 

130,782 

Iron ore 

21,000 

Manganese ore 

184 

Ilmenite 

250 

Bauxite 

250 

Chromite 

13.2 

Gypsum 

1000 

Kyanite 

57.5 

Zinc and lead 

10 

Magnesite 

100 

Silimanite 

2.5 

Monazite 

25 

Pyrites 

384 


The mineral resources are widely distributed all over the 
country. According to Dr. Duno, “To west of a line drawn from 
Mangalore to Kanpur and to the Himalayas, mineral resources are 
not only sparsely distributed but are also perhaps unimportant 
wiih the txcep'ion of mica, lead, salt and some coal and perhaps 
copper in Rajasthan. Between individual states there is an unequal 
distribution of minerals.” Dr. Wadia goes on to say that, “Nature 
has made a very unequal territorial distribution of minerals in the 
Indian region. The vast alluvial plain tract of North India is 
devoid of mines of economic minerals. The Archaean terrain in Bihar 
and Orissa possesses the largest concentration of ore 
deposits such as iron, manganese, copper, aluminium, 
chromium ; valuable industrial minerals like mica, ilmemte 
phosphates and over three fourths of India’s reserves of coal, 
including coking coal. The iron-ore reserves lying in one or 
two districts of Bihar and adjoining territories of Orissa are 
calculated at over 8,0C0 mill-on tons, surpassing in richness and 
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extent those of any other known region. There are large reserves 
of maneanese ores, over 50% of World’s best mica (Ruby mica), 
block splittings and sheet is supplied by the mica mines of Kodar- 
ma and Gaya in Bihar. The second minerally rich state is Madhya 
Pradesh carrying good reserves of manganese, iron, limestone, coal 
and bauxite- Madras has workable deposits of iron, manganese, 
mica, limestone and lignite coal. Mysore has yielded all the gold ol 
India, besides producing appreciable ores. Andhra has good reser¬ 
ves of second grade coal, besides being a potential source ol 
several industrial minerals. Kerala possesses enormous concentrations 
of heavy mineral sands of high strategic importance, calculated to 
contain some 25 million tons of ilmenite, besides containing nuna- 
zite, zircon, rutile and garnet in workable quantities. Bombay (N.W. 
districts) now in Maharastra, and East Punjab have been far less 
productive and have scarcely as yet figured in India’s mineral sta¬ 
tistics. Rajasthan, for a long time absent from India in mineral 
returns, is gradually becoming a productive centre, holding promise 
for bright figure in non-ferrous metals like copper, lead and zinc, 
mica, steatite, berrylium and precious stones like emerald and 
aquamarine, asbestos, lignite and gypsum, building stones, manganese. 
Assam supplies about 60 million gallons of much needed petroleum 
besides carrying important reserves of tertiary coal* Of the vast 
extent of the Himalayan region, the only proved mineralised regions 
of importance is the territory of Kashmir south of the Great Hima¬ 
layan axis, with its coal (some of it is anthracite) aluminium ore, 
sapphire and some minor industrial minerals. But for the partly- 
known copper deposits of Sikkim and Kumaon and some fairly 
widely spread iron ore bodies in these areas, the rest of the 
Himalayan region is a veritable terancognita as regards economic 
minerals. West Bengal’s mineral resources are confined to coal and 
iron ores. Damodar Valley area is very rich in mineral resources 
containing as it does the concentration of 100% of kyanite, 93% of 
X \° n ^% coa\ t 70% of cromite, 70%, of mica, 50% of fire 
clay, 45 / 0 of asbestos, 45% of china clay, 20% of limestone, 10% 
of manganese and 10% of building materials.” 1 

Classification of Minerals according to Industrial Valne 

four dWisio*ns N Ihese'are— aSSi ^ ed Indi8 ’ S min ‘ r8 ' reS0Urecs in, ° 


1. Minerals in which India has large 
dominate foreign markets such as 


exportable surplus to 


1. Iron ore 

2. Mica 


3. Tilanium and 

4. Thorium ores 


of India's ^M^erah' 1 Sio*' ’ Distribution 

Cong., London. London Four,h F “P- Min. & Met* 


2. Ibid. , 1949. 
EG—22 
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2. Minerals of which the exportable surplus forms an impor- 

tant part — 


1. Manganese ore 

5. Silica 

2. Magnesite 

b. Steatite 

3- Bauxite 

7. Corundum 

4. Granite 

8. Monazite, etc. 

3- Minerals in which India 

may be considered self-sufficient. 

1. Coal 

8. Limestone 

2. Cement materials 

9. Dolomite 

3. Aluminium ore 

10. Gypsum 

4. Copper ore 

11. Borax 

5. Chrome ore 

12. Zircon 

6. Marble 

13. Barytes 

7. Slate 

14. Antimony etc. 

4. Minerals in which India depends mostly on foreign imports. 

1. Silver 

7. Mercury 

2. Nickel 

8. Tungsten 

3. Petroleum 

9. Molybdenum 

4. Zinc 

10. Platinum 

5. Lead 

II. Asphalt 

6. Tin 

12. Potash etc. 

Production 


Bihar occupied the leading p° s ition iieeountjng for ^33j>er 
cent of the total value of mineral production in }^ 10 J ollowed 
by West Bengal with (8-23%) and Madhya Prade^h (U32 y^Thc 
supremacy of these States is primarily due to t rP c De ctively for 

the principal producers of coal in India ““f , 

45 percent, 28 percent and 16 percent ot tn 

during 1969-70. 


During the ten years 1960-70 there has been a general increase 

in the volume of mineral production. TJf 7 V , a Ue „k nll ? d s 3703 
Increased from about Rs. 3251 million inJ967 o a b out Rs. 03 

million in 1968. The most striking increase ,s ,n . ‘ , q « to about 
ore which rose from about 18.1 million tonnes n 965 to about 
21.2 million tons in 1969. This rapid increase is due to the exp 



A Survey of India's Mineral Resources 


339 


sion of steel production in the country and the development of 
export to Japan and other countries. There was not, however, the 
same steadily rising trend in production of manganese ore, which 
is mined mainly for export. Production of manganese ore increased 
from 1538 thousand tons in 1965 to 1551 thousand tons in 1968-69 
the spurt in production being largely due to the stockpiling pro¬ 
gramme of the U.S.A. but subsequently it has been fluctuating 
with a general tendency to decline. 

The following table shows the mineral production in India 
during the years 1971-72. 

Table 73 

Quantity and Value of Minerals Produced 
Value in thousand rupees 


Mineral 


Unit 


1971-72 

Quantity Value 


Coal 000 tonnes 

Lignite 

Natural gas Million cubic Metres 
Petroleum (crude) 

Metallic Minerals 


74,b00 

3,660 

700 


Bauxite 

Chromite 

Copper 

Diaspore 

Gold 

Iron ore 

Lead 

Manganese 

Zinc 

Non-metallic Minerals 

Agate 

Apaliate 

Rock Phosphate 
Asbestos 
Barytes 
Calcite 


000 tonnes 

7,486 

000 tonnes 

1659 

tonnes 

270,879 

000 tonnes 

869 

tonnes 

6235 

kilograms 

3290 

000 tonnes 

31,40,280 

tonnes 

3880 

000 tonnes 

1622 


15,888 

tonnes 

738 

>1 

15,768 

M 

9,834 

99 

1227 

99 

71923 

• 

99 

16307 


6,82,000 


17,593 

14,507 

563 

70.400 
359,611 

3582 

40.400 
12,643 


112 

894 

2040 

N.A. 

1256 

226 
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Corendum 

tonnes 

412 

219 

Diamond 

carats 

19869 

7356 

Felspar 

tonnes 

29255 

248 

Fluorite 


4532 

3,708 

Calcareous Materials 


996,201 

1154 

Magnesite 

000 tonres 

295 

854 

Mica (crude) 


13.635 

18,800 

Salt 


4017 

504 

Steatite 


157,617 

4699 


Mineral production as a whole showed an increase though 
there had been a decline in lignite. The estimated value of mineral 
production was Rs- 508 crores in 1972 as against Rs. 495 crores 
in 1971. This does not include the value of atomic minerals and 
common salt- 


Mineral fuels accounted for Rs. 360 crores, metallic minerals 
Rs. 68.5 crores and non-raetallic minerals including minor minerals 

Rs. 79-6 crores- 


Among the non-metallic group, limestone, dolomite and mica 
were of the value of Rs. 22-8 crores, Rs- 2-2 crores and K . 
crores respectively. 

Among metallic minerals, production of bauxite at 
tons registered an increase of nine perecnt copper ore » V 

an incfease of 30 percent, iron ore 35 , 036 ( 000 tons ao ncrease of 
two %, chromite 281,000 tons, an increase of three percent o 
concentrates 4,581 tons, an increase of seven perce,* “f “ 
concentrates 17,000 tons, an increase of eight peroint. The p 

tion of gold fell to 3290 kg. in 1972 from>3,65kg in 1971 and 
manganese ore to 1622,000 tons from 1841,000 tons- 

Among the principal non-metallic minerals P^tjon of 
dolomite increased from 13.20,000 tons in 1971 to * ons 

in 1972, Limestone from 25,073,000 tons to 25,544,000 tons, 
diamond from 19,383 carats to 19,747 caratskynamite from 63, 
482 tons to 68,479 tons and apatite from 1 1,307 tons 

11,513 tons. 


The output of asbestos fell from 13,581 tons to 12,272 tons, 
magnesite from 295,604 tons to 273,127 tons, mica (crude) from 
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14,855 tons to 13,635 tons, and steatite from 177,000 tons to 
174,000 tons. 

The phosphorite production in 1972 was 217,000 tons, showing 
a decrease of six percent. 



Manganese 

G 
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© 
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▲ 
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c 

Qnrphitc 

c 

/m#rair.Afcnflxit€ f 

Wo Iftafh 

a 

0<ry/ 

1 

r 

c 


»» (U rrnorktt) 


Fig. 59. Minerals of India 

from ? rs r e 3 eld ? f t num 5 er of minera ls. we have been suffering 
sou? * ftSS shortage for years, though most of the potential 

Sn? h w, i hm ** country remained and indeed 

Sdarit mTe of d?JSH y a ? d pr ? perly investigated. This was parti- 
“ ue of ^Posits of non-ferrous metallic ores: for instance 

h^n Tr!\°r r pr , oved large resources of high grade bauxite we have 

wTcKL a f rgC qu ? ntities of metallic aluminium for years. 
Known deposits of ores of copper, lead, zinc, magnesium, etc.] luivi 
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remained either practically uninvestigated or only partly developed, 
while our increasing annual demands have been met from extrane¬ 
ous sources. 

In order to remedy this state of affairs, detailed prospecting 
for and proving of deposits of copper ores at Daribo and Khetri 
in Rajasthan, Almora and Tehri Garhwal in U.P., in Sikkim, in 
Singbhum district in Bihar, Darjeeling and Jalpaiguri Districts of 
West Bengal anJ near Gani in AnJhra are being taken up on behalf 
of the Central Government by the Indian Bureau of Mines during 
the years 1958 to 1964. 

Similar measures are being taken in respect of the !e..d-zinc 
ores at Zewar in Rajasthan, Bolangir in Mayurbhanj, Orissa and 
Wasiri Rupi in Kulu Valley; magnesite at Almora, bauxite in 
Orissa and Madhya Pradesh, in addition, during the same period 
similar investigations were carried out on known occurrences of 
ilmenite, ores o r tin, tungsten, manganese, chromium, gold and on 
occurrences of gypsum, asbestos, ilmenite, corundum, pyrite, 
graphite and diamond. 


Export Trade in Minerals 

Minerals occupy a prominent place in India’s foreign trade. 
The export of manganese ore, iron ore, mica, magnesite and 
other minerals earns considerable sums of foreign exchange for the 
country- 


The total value of the export of ores and minerals is of the 
order of Rs. 30 to Rs. 35 crores per year. A brief account of the 
export trade in the more important minerals is given below. 

Dealing with manganese ore first, we find that the export of 
this commodity reached a high level in recent years in 1969-70 
when nearly 1,189,111 tons were shipped valued at over Rs. 99 
million. The U.S.A. was our most important customer, accounting 
for Rs. 17 crores foreign exchange. India is the biggest manganese 
ore producer in Asia and the Far East. She does not. however, 
enjoy a monopoly in this commodity. The set-back to exports in 
the year 1961 was mainly due to the decline in steel production in 
some importing countries, increase in the output of manganese ore 
in the U.S A. and the entry of Russia into the market. 

Mica is another important source of foreign exchange. The 
value of mica export amounted to Rs. 20 million in 1969-70- 
Among our main customers for mica are the U.S.A. and the 


U.K. 

In India a good deal of iron ore is consumed within the 
country 'hough a considerable quantity is exported. Exports in 
1965 66 1967-68 and 1968-69 amounted to 11,264 thousand tonnes 
13 574 thousand tonnes and 15,635 thousand tonnes valued at Rs. 
3 95,078 (thousand), Rs. 7,26,778,000 and Rs. 8,64,9)0,000 respec¬ 


tively. 
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Our main customers are Japan, West Germany, Czechoslo- 
vakia, Belgium and Rumania. 

The export of coal used to fetch us a respectable amount of 
foreign exchange till recently but in the last two years there[}® 
been § a set-back. The ouantity of coal exported by.sea has (alien 
steadily from 2 million tons in 1952-53 to 6216 tons in 1966-67 and 
28 732 tons in 1969-70. The fall in coal exports in recent years is 
mainly due to the increasing production in foreign countries, con¬ 
version of ships for oil. d.fficulties of exchange and revival of pre¬ 
war c mtracts. The d dining off-take by Japan, our most important 
customer, is particularly significant. 

The following table shows the exports of ores and minerals 
from India during the year 1970-71. 

Tahle 74 


Exports of Ores and Minerals from India 
Ore Mineral Unit Quantity Value (in 000 Rs.) 


Abrasive 

Tonnes 

44 

123 

Asbestos 


30 

31 

Barytes 


20,484 

3,755 

Bauxite 


55,385 

4,443 

Chromite 


108.822* 

19,456* 

Coal 

000 tonnes 

393 

25,391 

Coke 

tonnes 

124,917 

15,088 

Felspar 


13,472 

1,390 

Graphite 

yy 

160* 

408* 

Iron ore 

000 tonnes 

21,236 

11,87,238 

Kyrite 

tonnes 

69,330 

31,289 

Manganese 

») 

1189,111* 

120,809* 

Marble 

>» 

94 

37 

Mica 

yy 

22,172* 

141,479* 

Salt (lock & 
common) 

yy 

298,475* 

9,161* 

Sait (Potasium 
nitrate) 

yy 

6 

2 

Copper 

yy 

3,574 

47,198 

Ferro-Alloys 

91 

82,612 

47,044 

Iron & Steel 

yy 

1,309.750 

591,343 

Lead 

yy 

32 

177 


• fig. for 1969-70 
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Imports 

The value of imports of minerals during 1957 was Rs. 10.2 
crores as against 9.7 crores in 1956. The total value of metals im¬ 
ported during 1957 was Rs. 19.43 crores. 

The value of imports of minerals into India during 1968-6 >, 
totalled Rs. 1,213 million as compared to Rs. 1,214 million during 

1967- 68- Petroleum was the leadinc commodity accounting for Rs. 
558 million or 46% of the total value of minerals imported during 

1968- 69, followed by sulphur Rs. 215 million or about 18%, 
asbestos Rs. million or 4%. 

Table 75 


Import of Ores and Minerals into India 1970-71 





Imports 

Ore/Mineral 

Unit 

Quantity 

Value (in Rs. 000) 

Asbestos 

Tonnes 

39,766 

71,246 

mm mm 

Bentonite 

f> 

6 

73 

Coal 

99 

742 

663 

Coke 

9> 

3091 

1434 

Emerald 

% 9 

N A. 

45.761 

Felspar 

99 

N.A. 

1 

m A A A 

Graphite 

99 

1244 

1400 

AA 

Gravel 

99 

44 

r 

Gypsum & plaster 

99 

5 

J 

t o 

Marble 

99 

10 

lo 

Abrasive 

99 

2347 

3131 

1 r 

Arsenic ('ulphide) 

>• 

4 

16 

Ball clay 

99 

685 

395 

Copper 

99 

36.873* 

360,480* 


* data for 1969-70. 

import M 

J rine and aniline dyes, are shown in the table above. 

In 1068-69 on daily average 644,280 persons were engaged 
in mining (mduding Coal 2 m, “gf 9 f m p^rtUfrnTntog centres 
“am in ! West' Bengal, Madhya Pradesh, Rajasthan, 
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_. j Andhra Pradesh and the more extensively worked 

Mysore and Andh ica (650 mines) manganese ore 

minerals are coal (820 comer es; H (245 mines), Steatite 

as 

(49 mines). _ 

The National Mineral Development Corporation Lt <|- J' 2 - sct 
up in November, 1958, for the exploitation of minerals other than 

oil, natural gas and coal. . . _ . 

The corporation has developed the Kinburu mine in Orissa 
for the production of 20 lakh tonnes of iron ore per annum tor 
exDort to Japan In the Bailadila area, the corporation is dev,- 
loping a mine fSr the production of 40 lakh tonnes of per annum, 
also for export to Japan. The corporation has taken up the develop¬ 
ment of Diamond mines in Panna aod Donimalai iron ore proiec 

in Mysore. 


Steps for Industrialization 

So far India has been an exporter of raw materials naturally 
the economic return is low. The acts of digging the ore and dres¬ 
sing it for shipment require only a small part of the labour lorce 
that is needed to bring the material through all the steps of proces¬ 
sing and fabricating into consumer products. Thus when the raw 
materials of a nation are shipped outside the country to be processed 
elsewhere, they serve to give employment to a large labour force ,n 
the importing country and to enrich her economies. Further, the 
foreign exchange earned by raw material exports purchase only a 
limited quantity of finished import goods. 

Unless India can develop the fundamentally important indus¬ 
tries such as tool-making, the manufacture of industrial and agri¬ 
cultural machinery, transporting equipment and electrical machinery 
her outlook for employment opportunities and a rising standard of 
living appears to be doubtful. 

QUESTIONS 


1. Explain the importance of either mica or manganese ores 
to India and give an account of their geographical distribution, 
utilization and trade. (A. U. 1959) 


2. Discuss the distribution and production of iron ore or 
mica in India. (A. U. 1964) 


3. Give a geographical distribution of manganese and mica 
ores in India. Discuss their present and future economic value to 
the oountry. 

4. Describe the importance of manganese ore in the Repub¬ 

lic of India. Locate the areas of production and give an idea of 
the amount produced within the last ten years. (Agra, 1958) 

5. Discuss the geographical distribution of mica and bauxite 

in Ind «a. (A. U. 1967) 
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Industrial development of a country is largely based upon the 
availability of resources—both natural and human—in that country. 
Hence before an attempt is made t<» make a survey of our 
piesent and future potentialities in the industrial field, it would be 
better to make an appraisal of these resources in our country. In 
this chapter I shall make an appraisal of India’s mineral resources 
—their distribution, availability and the extent of their present 
exploitation and possibilities of future development. 

India “has underground numerous veins of all sorts of metals, 
for it contains much gold and silver and copper and iron in no 
sn ail quantity, and even tin and other metals which are employed 
in making articles of use and ornament as well as the implements 
and accountrements of war.” 

The above is a description of India as it was known in the 
time of Megasthenes or nearly 300 years B.C- To many it may 
appear that it was a fanciful and fabulous India, very different from 
the country as it is now known to us. 

Metallic ores occupy the basic position in the economic life of 
the modern world. There are numerous uses to which the ores are 
put, but their greatest use is in the manufacture of machinery with¬ 
out which the wheels of the industrial world cannot go on. The 
ores are foun i associated with the oldest rocks of the world. Here 
in India the system of rocks named Dharwar is the most widely 
occurring of such rocks. 


IRON 

India’s r« sources of iron ore are of large dimensions. Ores of 
good ouality occur in Mnphbhim district of B,h ar, B ooai and May- 
urbhanj in Orissa. Chanda, Durg and Bastar districts» of Madhya 
Pradesh. Salem, Tiruchirapalli and Bellary districts of Tamd Nadu, 
Ramagiri district of Maharashtra and the aujuning area of Goa, 
and in the Kadur and other districts of Mysore. 

Bihar. Oiissaand Mysore are the only parts of India in which 
laree quantities of iron-ore are mined. Elsewhere speciallyiw^An¬ 
dhra and Madhya Pradesh small quantities are mined lor use m 
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nrVp The most important iron-ore area in India 
indigenous iron worics. The to the west of Calcutta m 

|S?oS. a ie aD disSof 

s ssas 

in the plains themselves. 

The most important of these ranges of hills containing iron- 

rises some 460 m above the plain anJ the ore averages over 60 / 0 
ofTron for practically the whole length of it To the east and west 
of these hill ranees, there are more irregular patches of ore occup¬ 
ying tops of hills. Practically the whole of the orets haematite 
and as far as is known, no quantity of magnetic occurs there. 

The minimum quantities of ore reserves averaging not less 
than 60% iron are estimated as follows:— 


Singhbhum District 

Keonjhar 

Bonai 


1,047 Million tons 
988 
648 




12 


Mayurbhanj 

According to latest estimates these figures have been revised 
and deposits amount to about 6,500 million tons with a possible 
reserve of another 21,000 million tons. 

Grades of Iron Ores 

The iron ores in India are of three major grades, Haematite, 
Magnetite, and Limonitic. 


(i) The Haematite ores are at present woiked in Singhbum, 
Keonjhar and Mayurbhanj distiicts as well as in the Bababudan hills 
of Mysore. They are rich in iron (60 to 69 p c.) and include mas¬ 
sive, hard and compact ores as well as shaly and powdery type- 
The p wdery type is not being utilized at present but the mining 
concerns were aware of their high quality. All the deposits now 
being worked are on top of hills and ridges. 

(ii) The Magnetite ores of igneous origin are found in S. E. 
Singhbhum and the adjacent parts of Mayuibhanj. Our knowledge 
of these is not sufficiently detailed for an estimate of the reservrs, 
but it is stated that in one deposit at Kumardhubi about a million 
tons of ore are found at the surface. These magnetite ores are parti- 
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cularly interesting because of their titanium, vanadium and chro¬ 
mium content. 


(iii) The Ironstone shale group of the Raniganj coal-field, 
forming a stratigraphic unit between Barakar coal measures and 
Raniganj coal measures, has a thickness of about 360 metres and 
stretches over a length of some 5? kms. in an east-west direction. 
Sideritic iron-ore occurs in these shales as numerous thin bands. 
These ores used to be worked near Kulti for feeding the blast 
furnaces of the Bengal Iron Co. up to about 1913. In that year 
they were replaced by much richer ores of Singhbhum obtained 
from quarries developed into limonite near the surface. 

In view of the fact that there are large reserves of excellent 
haematite available within short distances of the coal-fields, the iron¬ 
stones of the Raniganj field are not likely to receive attention at 
present. 


The sedimentary iron-ores in the Tertiary formations are 
found in several places in Assam, Darjeeling, Naini Tal and Almora 
districts.* 


Large deposits of laterites occur in many parts of the country, 
particularly in Madhya Pradesh, Maharashtra and Madras Since 
better grades of iron-ore are easily accessible in many parts of the 
country, the laterites are not receiving attention. 

The most important iron-ore area is situated in Bihar and 
Orissa and contains rich deposits of iron-ore, The deposits occur 
in the districts of Singhbhum- Keonjhar, Bonai and Mayurbhanj- 


In Singhbhum district the iron-ore is mined in Kolhan where 
the important places are Pansira Buru, Gua, Buda Buru and Noa- 
mundi all in the then Kolhan estate. Iron-ore occurs usually at or 
near the tops of hills, the most important being the range running 
from about 4 kilometers south-west of Gua to the Kolhan-Keonjhar 
boundary east of Navogaon, i e. t a distance of about 16 kilometres. 
The range, which rises some 457 metres above the plain is said also 
to continue into the Keonjhar and Bonai- Parallel to this range is 
another similar line of hills running from the Duargui stream four 
kilometres east of Bada, to the Karo river south-east 
a distance of about 12 kilometres. Here the iron ore was found 
to occupy the top of the ridge as before, the ore in the southern 
oartVine apparently as good and continuous as in the adjoining 
range To the west a third range of hills runs from the Karo river 
east of Salai to the east of Chota Nagra. Here also iron ore is 
found at or near the top of the range, butit JW"* Q \°' be confined 
to patches, which, however, are of considerable importance. 


•Author’s paper in Geog. Rev. India, 1960. 
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The Kolhan hematites usually appear to contain about 64 per¬ 
cent of iron, with phosphorus ranging from 0.03 to 0.08, or, in 
some cases, to as high as 0.15. 

below 0.03. Titanium in very small quantities is also said to be 
found occasionally in the ore. 


The Indian Iron & Steel Co. Ltd., with their works at Burn- 
pur and Kulti and Tata Iron & Steel Co. Ltd., with their works at 
Jamshedpur, are the most important users of Indian iron-ore. The 
Indian Iron & Steel Co. Ltd., take their ore from the mines situa¬ 
ted at Gua in Kolhan. A branch line of the Eastern Rly. carries 
all the ore from these mines. 


The Tata Iron & Steel Co. also possesses rich ores in Kolhan 
and in Keonjhar. Keonjhar possesses two fields one in the Baiga 
Buru ridge and the other at the north-eastern part which is really 
a continuation of Noamandi mine of Singbbhum. But prior to 
1926 when Noamandi iron mine in Kolhan was opened, practically 
the whole of the supplies of iron-ore for the Tata came from their 
deposits in Mayurbhanj, which are nearest to the site of the works 
and to which the Railway runs a branch line, about 89 kilometres 
in length. 

The occurrence of valuable iron-ore deposits in Mayurbhanj 
was first noticed by P.N. Bose 2 who mentioned the following occur¬ 
rences— 

1- Bamanghati Sub-division— 


(a) Gurumaishini Hill, over an area of 16 square kilo¬ 
metres. 

(b) Near Bandgaon in Saranda-pir. 

(c) Sulaipat Badampahar range from Kondadera to Jai- 
dhanposi, a distance of some 19 kilometres. 

2. Panchpir Sub-division— 

At several places from Kamdabedi and Kantikna to 
Thakurmunda, a distance of 40 kilometres. 

3. Mayurbhanj proper— 

Simlipahar range, and the Sub-montane tract to the east 
(Gurguria, Kendua and Baldia). 

(1) The Gurumahisani hill mass, with its three prominent 
peaks and its numerous flanks and spurs, form a conspicuous feature 
of the noithen part of Mayurbhanj. On the north side, the lower 
slopes of the hill h ave now been worked out and practically no ore 

2. Rec. G.S.J. Vol. XXXI, P. No, 868, 1904. 
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remains below a height of about 400 feet above the plain level, but 
south of the main peak the ore is still unworked down to the foot 
of the hill. The average iron content of the Gurumahisani ore is 
63 p. c. 

(2) The Okampad (Syaipat) ore deposit is situated just west 
of the Khorkai ri\er. Sulaipat ore is richer than Gurumahisani ore; 
it has about 67% metal content. The main ore body occurs on the 
top of the hill. 

(3) The last of three major deposits occupies the Badampahar 
peak (805 metres) in the Sulaipat-Badampahar range, 12 kilometres 
South-west from Okampad. Here, again, as at Okampad. as single 
great lanes ot ore, roughly figured to be 915 metres long by 150 
metres broad; with many smaller outlines, occupies crest of the 
range, masses of rich float extending for many hundreds metres 
ownwards. The Badampahar ore deposit is neither so large nor 



II . ... *rto'» 

Sundfto. svndhoi 
Village comp 


A SKETCH MAP OF 

GURMAISHINI HILL 

M0URBHANJ STATE 


Fig. 60 

. . . • „ nrpt . of Sulaipat and Gurumahisani. It is, 

so rich in iron as the highly valued on that account in 

however, more porous and s “' g ° ,y J a ' uc “ 
spite of the lower iron content (56 to .8 p.c.). 

th p Tata GomDanv’s Noamundi Iron Mine is in Kolhan. The 
ore ocIHrsTn thSTdded deposits of haematite, averagtng well 





Mineral Resources 


351 


over 60 p. c. iron. The ore is found on the two main parallel 
.ridges rising to a maximum height of about 305 metres above the 
railway level. The ore at the surface is either hard, massive or 
laminated. Below 39 metres in depth it appears to be largely 
powdery ore at quite shallow depths. 

The Indian Iron Co. also draws its iron supplies now from 
Kolhan. The prin ipal deposits are known as Pansira Buru and 
Buda Buru near Manharpur station of the E. Ry. The to'al 
quantity of the ore in Pansira Buru has been estimated at 10 
million ions, that is, more than that of Gurumahisani, whi st the 
estimates for Buda Buru are tremendous, about 150 million tons. 
The ore is generally a high grade haematite with an average content 
of 64 p. c. iron. 



Fig* 61. Shoeing Important Iron Mines 
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Iron ore are known to occur in large quantities in the Mysore 
State and have been investigated by the Mysore Geological Depart¬ 
ment. According to Dr. W.F. Smith the ores appear to belong to 
various phases of the Archaean complex and to differ considerably 
in their modes of origin. 


In Mysore, the haematite ores of the Bababudan hills are the 
most abundant and are of good quality, but they vary considera¬ 
bly in their metal content and the amount of phosphorus they 
contain. The main source of the ore supply for the Bhadravati 
Iron Works of Mysore is the Kemmangundi ore-field, about 41 
kilometres south of Bhadravati. The average analysis of the high- 
grade ore gives 64% iron, but medium and low-grade ores vary 
from 53 to 58 p.c. iron. The reserves are estimated at 25 to 60 

million tons. 


Rich ores occur in Madhya Pradesh and Madras, they are 
worked very little, being far away from coal. In the Durg district 
of Madhya Pradesh the ores, on account of their resistance to 
weathering agents, stand up as conspicuous hillocks in the general 
plain. The most remarkable is the ridge which includes the Dhah 
and Raihara hills extending for about 32 kins, in a zigzag line, and 
nsm" is about 120 metres above the general level of the flat country 
around. In places thick masses of comparatively pure haematite 
are found. One such place is the Rajbara hill. It is estimated that 
71 million tons of ore, carrying about 67*5 p.c. of iron are found 
here The quantity estimated is for the ore that is visible on the 
surface. There may be more in the depths not yet proved. 

In the Chanda district of Maharashtra the iron ore forms a 
hill three-eighths of a mile in length, 182 metres in breadth and 36 
metres high. This hill is called the Lohara hill. The average 
Lohara ore contains 61 to 67 p- c. iron. 


The iron ore of Gua and Ratnagiri localities is of Dharwa- 
rian a"e and crops out in the midst of laterite, is a hard ore com- 
oosed either of limonite or of haematite containing minute crystals 
P ,f magnetite At Bicholim in Gua the principal ore band has been 
ua^ed for a distance of 7 kilometres and is said .0 vary in width 
from 30 to one hundred metres. 

The ore found in Bellary (Mysore) and Kurnool, Cuddapah and 
Chittor districts (in Andhra Pradesh) is different in kind from the ore 
found in Orissa or M.P. This ore is magnetite. The principa occu¬ 
rrences are those of (I) Godamalai, (2) Thalamalai-Kohmalai, (3) 
Singapati, (4) Thirtamalai and, (5) Kanjamalai. The total quantity 
of ore here is considered to be practically inexhaustible. The scar¬ 
city of fuel, however, makes it impossible to work these ores on a 
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large scale. The quantity of ore has been estimated at 304 million 
tons at Salem-Trichinopoly; 3 million tons at Kurnool and 130 
million tons at Sandur. 

Recently two large deposits of iron-ore containing an estima¬ 
ted reserve of nearly 389 million-tons of ore have been located in 
Andhra Pradesh. The deposits which are available in the Guntur 
and Nellore districts will last some centuries of the total deposits, 
nearly 296 million tons contain 33 to 37% of total iron in 
the stock. The remaining ore is of a lower grade with only 25 
per cent. 

The Geological Survey of India have also discovered a new 
iron ore field in the former PEPSU State now in Haryana. Here 
the iron belt stretches to a distance of 4-0 kilometres running 
from Mahendragarh to Chappra, Antari and Biharipur in the 
north-south direction. This area is expected to contain 20 lakh 
tons of iron ore- The G.S.I. is also of the view that in Dhanora- 
Dhancholi area of Rajasthan the same quality of ore is expected to 
be available. Though this ore Is suitable for steel making, yet it 
is not sufficient in quantity to run an iron and steel industry of a 
substantial size- 


According.to the recent investigations, of the iron-ore occur¬ 
rences in parts of Guntur District, by the G.S.I. some valuable 
deposits of iron-ore are found in Andhra. In the Ongole group 
are included four deposits, namely, the Ongole beds, Konijedu- 
Marlapadu beds, Pernamitta beds and Sanampadi beds. The first 
three deposits lie in Ongole taluka (Guntur District) and the last 
deposits He in Kandukur taluka (Nellore District). 

. The reserves of iron ore estimated in the Ongole group are 
given as below 


1 . 

2 . 

3. 

4. 


Ongole beds . 

55,000 tons 

Konijedu-Marlapadu beds (South 


of eastern portion) . 

27,87,84,000 „ 

Pernamitta beds . 

1,28,90,000 „ 

Panampadi beds . 

9,90,000 „ 

Total . 

29,21,79,000 tons 


silica InH quartz contains about 40 to 50 per cent 

foTdireS l P * er « Cent total ^on-ore. The ore is not suitable 

tor direct smelting but is amenable to benefication. 

PagadalaDalle CW r ^ 8 located in Chabali in Andhra, 

rSSJ ^ Rajampet, Pendlimarri and Mantapampalli (ii 
Cuddappa district). The reserves of 30,000 tons haveVen estima- 
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Production 

The average annual production of iron ore during the past 
few years has been varying between two to three million tons, the 
chief producing regions being in the iron ore belt of Bihar, Orissa 
and Mysore. Mysore’s share in production has been varying bet¬ 
ween 1000,000 to 1500,0 0 metric tons and practically all the rest 
has come from Bihar and Orissa The contribution of Orissa to 
iron ore production ranges between 4003,000 metric tons to 
4700,000 metric tons, and the res' comes practically from Bihar, 
Madhya Pradesh etc- The following table shows the production 
of iron ore in India- 


Table 76 

Production of Iron 


Orissa 

4634000 Metric tons 

Bihar 

2919000 

Madhya Pradesh 

2304000 

Mysore 

1659000 

Maharashtra 

321000 

Andhra Pradesh 

209000 

During 1969, Orissa, Bihar, Mysore and Madhya Pradesh ac- 
, a Cnr A\°/ 23°/ 16% and 14%, while Andhra Pradesh, 

Maharashtra Rajts.han aid Vunjab jointly accounted for the re- 

of tta all India, output The following table shows 

the iron ore production after independence. 

Table 77 

Production of Iron ore 


Year Production (in million tonnes) 

- 0.4 

1969 

1970 2 ' 5 

1971 2 ' 8 

1972 24 - 



Reserves of Iron ore 

the quaHtati "'?* *° 
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68% or more they occupy a very high position in the world. 
Apart from this high metal percentage, these ores are also notable 
for their lower sulphur content which never rises above 0-6 per 
cent. Both in quality and quantity these ores are regarded as 
superior even to the great American occurrences of Minnesota, 
Wisconsin and Michigan. The ores in the iron-belt of Bihar and 
Orissa are estimated to be sufficient for a thousand years with a 
pig iron output of 15 lakh tons annually. 

The ores in most cases contain a high percentage of metallic 
iron (over 60%) and are generally low in phosphorus and sulphur 
Reserves of good quality iron ore (containing over 60% iron) are 
estimated to be over 10,COO million tons, the bulk of which is 
concentrated in Bihar and Orissa. 

According to Dr. Fox the reserves of different types of ore 
in India are as follows :— 

Iron content Reserve in m. tons 

60% 3,341 


Less than 


45-6% 

45-6% 


3,000 

1,500 


Total 7,841 m. tons. 

The following table shows the reserves of iron ore in India, 
having the metallic content of 60 per cent and over :— 

Table 78 

Reserves of Iron ore 


State Area Approximate Total 

Reserves Reserves 
in lakh min. lakh 
tons min. tons. 


Haematite Ore 



1 . 

Bihar and 
Orissa 

Singhbhum, Keopjhar, Bonai, 
Sundargarh and Mayurbhanj 81600 

27676 

2. 

Madhya 

Pradesh 

Thali, Dalli-Rajhara-Hills, 
Akola-Divalgaon Bailadila, 

Raoghat, Jabalpur, Lohara 

15953 

3. 

Maharashtra 

Chanda, Ratnagiri, Gua 96600 

424 

4. 

Mysore 

Dharwar, Bellary, Chikmanglore, 

Chittal drug, Shimonga, Tum- 
kur 

9221 
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5. Andhra Kurnool, Adilabad, Karemna- 

Pradesh gar, Nizamabad, Barangal 

6. Kashmir 

7. Rajasthan 

8. Punjab Patiala 

9. U. P. Hills 

Magnetite Iron 

1. Madras Salem, Tiruchirapalli 

2 Andhra Guntur, Nellore 

Pradesh 

3. Mysore 

4. Bihar 

5. Orissa 

6. Himachal 

Pradesh 


418 

51 

306 51 

300 20 

102 

10200 3111 

3966 3960 

5100 2193 

— 51 

612 612 


Limonite bon 

. 20400 5100 

West Bengal __ 

219390 69255 

Total .___- 

Trade of iron . 

all that" weUported 11 was^OCO to nl ofTron ore 

year^o 3 y^r. I™ *960* we'exponed 3%,000-metric> toy ^1960 
L nAA metric tons and in the nine month period o 
ha'«f already 16 exporters,038,000 metric 

Japan takes 50% of our total export , r „ A1 1 °"I 53 they produced 

of their total requirement, 

«» 19®. «« 1 M"outpaMraa* 19MOO 'thousand metric IZ 
ompu, 

have almost unlimitedpupp ies jt j the Japanese market 

ff^ w i , sr!iiaurasc «•»*.w 

Manchuria. v 

Iron ore is exported specially to Japan^U. S. A. and U. K. 
The following table gives the export figures . 
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Table 79 

Exports of Iron ore 


Year 

• — 

Quantity 

(Value (Million Rs.) 

1968 

13,12,254 

73-7 

1969 

13,78,906 

78-8 

1970 

15,75,906 

124-5 

1971 

22,56,991 

117-3 

1972 

N.A. 

118-7 


Demand 

The projections of total demands for finished Steel and pig 
iron in the year 1973-74 and 1978-79 both for indigenous consump¬ 
tion and for export are indicated as follows : 

Table 80 

Demand for SteeJ and iron 

1973-74 1978-79 


Items 

Finished Pig iron 
Steel 

Finished 

Steel 

Pig Iron 


Figures in Million Tonnes 


Domestic Demand 

7-12 

1-95 

10-97 

2-61 ' 

Exports 

1-30 

100 

1-80 

1-50 

Total 

8-42 

2-95 

12-77 

4-12 


Taking into account the capacity of the main producers and 
secondary producers in these years a gap of 2-07 million tonnes of 
finished Steel and 1-81 million tonnes of pig iron is indicated for 
the year 1973-74. Similarly, in the year 1978-79 the gap is 
expected to fe 6’42 million tonnes of finished steel and 2-98 
million tonnes of pig iron. 

Manganese 

The Role of Manganese. Manganese, having so many re¬ 
markable qualities, has found wide application. Some of the 
applications are in special tract layouts, points, crossing, etc. On 
railways weanngpans of rock crushers bucket lips of excavators 

fSe £S rS r and -i ma 5 y ol £? r items o f mining equipment; wire 

line sheaves for oil well machinery; and many items in mechanical 
engineering, 
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Manganese in the form of alloys with iron and silicon is 
used in the manufacture of steel. In recent years a gradual re¬ 
duction has taken place in the quantity of manganese consumed 
per ton of steel ingots. In 1949, the consumption in U. S. A. 
averaged 13 *2 lb. of manganese per long ton of steel ingots. 

Among non-ferrous alloys only the alloys of aluminium and 
copper have commercial importance. Copper manganese alloy is used 
for turbine blades with only 4% manganese. ‘Manganin’, of in¬ 
dustrial importance when used as low-temperature co-efficient of 
electrical resistance, contains 8% to 12% manganese and 4% nickel. 
Manganese bronze contains 0-05% to 3 - 5% manganese besides the 
usual copper, ziac, iron, silicon, tin, nickel or aluminium. The 
commercial use af this alloy is for rolling into sheets, for drawing 
into wires, for sand casting, for propellers of ships, and for min¬ 
ing machinery. The hardness of aluminium increases when a little 
manganese is added to it. It also helps to resist more effective y 
corrosion by sea water. For sparking plugs, an alloy or /o 
nickel and 4% manganese is used. Besides these there are various 
other alloys which contain manganese in small quantities. 


Chemical (pyrolusite) is used principally for the manufacture 
of drv cells. It acts as a depolarizer. Ore used should contain 
much oxygen as in pyrolusite and very little iron, and be: free from 
copper nickel cobalt, etc., which are electronegative to zinc. A 
certain degree of porosity of the ore is also essential for providing 

a large reaction surface. 

Mancanese oxide and other manganese compounds are added 

to act as driers to vegetable oils. The consumption of manganese 

compound in this trade is appreciable. For use as pigments^thc 

ane« W oJid™ kn^^as^angane’se n g^™n, a ma 1 nga 8 n a csc S metaphosphafe 

h^^H o0 ^a^a^«: eS ph^pha t t'e t fpS»- cssrz 

SSa Manganese dioxide is used for news-pr.nt purposes. 

_ i ic hcpH fnr the manufacture of iodine and chlorine, 

certain chemicals, including hydroqumone. 

rmonoanate has many chemical uses as an oxidiz- 
ing ag P er S1 S U o m diL rm p“™antana.e is Led for refining nickel and 

as a disinfectant. 

Manganese Sulphate in used as a manure in combination wilh 
commercial fertilizers in alkaline soils. About 50 to 100 lb. per 
acre are required for the purpose. 
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Manganese cblorWe is used for dyeing cotton• ““8?“-“used 
phate is used for calico printing, and ore of chemical g 
in a small quantity for match industry. A mixture of manganese 
borate, linseed oil and resin is used for the leather industry. 

India has fairly large deposits of manganese ore and is one 
of the chief producers: others are U. S. S. R , Brazil, South Afnca 
and Gold Coast. Except U. S. S. R„ none of the other great 
industrial countries possess manganese deposits of importance ana 
deposits in India therefore assume special importance. 

Our ores, which average 50 p. c. or more, are richer in 
manganese content than the Russian ores whose average is aoout 
45% Gold Coast, 41 to 50% and Brazil 23 to 50%. The pros¬ 
perity of manganese mining is closely re'ated to the production of 
steel, because the main use of the manganese ore is in that 
industry. 


Distribution of deposits 

The chief manganese ore deposits are concentrated in a few 
regions, v/z., the districts of Chhindwara, Balagbat and Jhabua in 
M. P., Bhandara in Maharashtra, Visakhapatnam in Andhra Pradesh, 
Bellary (Sandur) and Shimoga in Mysore, Panch Mahals and cer¬ 
tain districts of Gujarat and a few scattered areas in Bihar and 
Orissa. Of these, the largest and the richest are those of Madhya 
Pradesh yielding ores which are generally high in manganese 
content. 


Madhya Pradesh etc- The typical ores of the Balaghat, 
Chhindwara area of Madhya Pradesh consist of mixtures of 
braunite and psilomelane of different degrees of coarseness of grain. 
The most typical ore is a hard fine grained ore composed of these 
two minerals. The ores exported from Madhya Pradesh are nearly 
all of first grade, although at times of high prices, a small quantity 
of second-grade ore is exported- The chief characteristics of these 
ores are the high manganese contents (usually 49 to 54%), rather 
higher silica (usually about 6 to 9 percent, and largely due to the 
braunite in the ore), and moderately low phosphorus (about 0 07 
to 0‘ 17 per cent. 

The principal mining areas in Madhya Pradesh are as follows— 

n . P ist r ,ct Balaghat—Ukwa, Katgaria, Varwali, Netra, Ramrama. 
Batjan, Kochawahi. Salwa, Jam, Chikapara, Penniya, Tirodi, 
Mirangpur, Hatoli, Sukali, etc. 

Mach'Saua etc dVVara ~ G ° daVary ’ Watda ’ Bu,kum - Go,i ' Sita P ur and 


of ro<*«The r”f/S.. mtegral portion of ,he “ “asses 

Dla^r^H ?c , d,tlc of Madhya Pradesh, there are, at many 
places, bodies of manganese, ore often of large size and first rate 
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quality, some of the manganese ore deposits of Maharashtra being 
the most valuable in India. The rocks of the Gondite series are 
supposed to have been formed by the metamorphism of a series of 
sediments deposited during Dharwar times. These sediments were 
partly mechanical (sands and clays) and partly chemical (manganese 
oxides). When these sediments were metamorphosed, the sands 
and clays were converted into quartzites, mica-phillites and mica- 
Schists; the purest of the manganese oxide sediments were compacted 
into crystalline manganese-ores; whilst mixtures of the mechanical 
sediments, sand and clay, with the chemical sediments, manganese 
oxide, were converted into rocks composed of manganese Silicates— 
spessartite and rhodonite any silica left over, after accounting for 
the formation of these minerals appearing as quartz. The rocks 
thus formed constitute the gondite series. 

The ore bodies thus formed occur as lenticular masses and 
bands intercalated in the quartzite, schists and gneiss. The ore 
bodies are often well-bedded parallel to the strike of the enclosing 
rocks, and several of them are often disposed along the same line 
of strike, indicating that they have probably all been produced from 
the same bed of manganiferous sediment. A good example ot 
such, a line of deposits is in the Nagpur District of Maharashtra, 
stretching from Dumri Kalan to easterly direction as far as Khanda a, 
a total distance of 19 kilometres, this line including the valuable, 
deposits of Beldongri, Lohdongri, Kacharwahi and Waregeon. 


The important ore producing centres in Nagpur District of 
Maharashtra are— 

Salai, Bhandarkhori, Gondadoh, Manigaon, Bhandari, Char- 
gaon, Parsoda. Satara, Sandari, Chorbali,. Junawati, Satak.Beldon¬ 
gri, Nagadhan, Lohardongri, Ramdogn, Gumgaon, Morgaon 

Masar etc. 

In Bhandara district the important ore producing centres are— 

Dongri, Bujrum, Kurmura, Sita, Songi Kargi, 
garia, Phitla, Nawgaon. The following table shows the Manganese 

production in Maharashtra. 

Area Production (0000 m- tons) 


Bhandara 

Nagpur 


135-8 

90-9 


Panch Mahal (Gujarat) 


85*5 


Bihar end Orissa. Manganese ore deposiits are being w ,rk ^ 
near Sundargarh, Korapat, Bolangir, Keonjhar ctc. Some 3 5 
million tons of ore have been won in 1958 Jhe following 
shows the ore production in Bihar and Orissa. 
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Orissa—Manganese Production (0000 million 


Keonjhar 

Sundargarh 

Korapat 

Bolangiri 

✓ 

Bihar—Manganese Production 
Production Pig Ore 

Hazaribagh 

16926 

Gaya 

2350 

Monghyr 

614 


tons) 

288-9 

49-8 

13-8 

4-7 

Casting Ore 
3769 
167 
52 


Mysore State. The manganese ore deposits of Mysore are 
numerous, but very few of them can compare in size with those of 
Sandur-Hills. The chief producing centres in Mysore state are— 
Kumisir, Shimoga, Bellary, Chitaldurg etc. 


A large number of deposits, many of them of large size, have 
been located in the Sandur Hills mostly perched upon the edge of 
the Hills at an average elevation of about 304 metres above 
the plains. The deposits are being worked here mainly from the 
Ramaodurg and Kannevihalli areas. 


Goa and Belgaum area. Manganese ores are sometimes found 
in true laterite, but such ores are rarely of much economic value. 
The ores of Goa occur in part in this way, as also those of Belgaum. 
They are not economically of great importance, owing to the 
irregular manner in which they occur and their extremely variable 
composition. 


Production 


8 Man S a ? ese be 8an in 1891 and developed rapidly 
for ? yearS °^ the present century. Annual production 

ti! for -f!- years has aver aged about 600,000 tons and had 

SSS 1 ton , ma r k in three years. Except for small 

raction of the total production consumed by the iron and steel 

Thf* a ° s t the entire production is exported in the raw form 
The following table shows the production of manganese in India. 

Table 81 


Year 

1968 

1969 

1970 

1971 

1972 


Trend of Production 


Production (000 tonnes) 

134 

124 

138 

148 

138 
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Consumption 

Domestic consumption is mostly confined to the steel industry 
which uses for production of ferro-manganese required for steel 
plants. A certain amount of manganese ore is consumed in the 
chemical industry and also in the manufacture of dry cells and in 
chemical industry. Consumption of manganese ore in industries 
other than steel is not large. 

Domestic consumption of Manganese ore will go up during 
the next few years as a result of expansion envisaged in respect of 
iron and s'eel production and other industries. It is estimated that 
domestic requirements will go upto 100,000 tons by 1967-68. Later 
on, the Government of India decided to double the production 
capacity. Out of this, 60,000 tons will be required for internal con¬ 
sumption and the rest will be available for export. 


Reserves The ore bearing region in Madhya Pradesh and 
Maharashtra extends over a length of more than 160 kilometres 
from Bhandara through Balaghat and Nagpur to Chhindwara dis¬ 
trict The ore bodies are often of large size, but their extension in 
depth is not known. This lack of information is due to the com¬ 
paratively small amount of underground mining that has been 

carried out and the almost a ami pie te lack of drilling to determ me 
the depth. The ores are hard and fine grained and of usually high 
manganese content, which is over 49% in most of the ores from 
Bhandara and Balaghat districts. The phosphorus and iron <:on 
tents are variable and the latter is usually high-rather too high for 
the ore to be used straight in blast furnaces for high grade ferro- 
manganese production: The deposits are in Sandur, Mysore and 
Ganrpur, Keonjhar. Bonai, Kalahandi, Koraput areas in Onssa 
The aualitv varies from high to low grade but they possess an 

use for chemical purposes- 

The reserves of manganese are by far the largest in the world 

following table:— , 

Known Manganese of the World 


(in million short tons)_ 

High Grade Low Grade 

(Average 45%) (Average 25%) 

India 

Union of S- Africa 
French Morocco 
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Belgian Congo 

10 

20 

Ghana (Gold Coast) 

10 

20 

Brazil 

50 

— 

Cuba 

4 

8 

Other Areas 

16 

27 

Tbe figures of manganese 

reserves stand 

as under: Madhya 


Pradesh, 100,000 tons; Madras, Mysore 2,500,0^0 tons. Orissa, 
100,000 tons and Bombay 5,000,000 tons. 

The iron ores and the manganese ores are similar. There are 
some ores in which the proportion of manganese is considerable. 
These ores are called manganiferous iron-ores. The dividing line in 
between the manganiferous iron-ores and the manganese ores is 
now taken at 40 p. c. manganese content. In the U.S.A. this 
limit is at 35 p. c. only. Ores with less than 5 p. c. manganese 
content are called iron-ores. 

India’s proportion of world production of the manganese 
has varied from time to time owing to the appearance of new pro¬ 
ducers. 


Export 

Manganese ore is a traditional item of India’s export trade 
Even as far back as 1909-10 we exported 500,000 tons of this ore 
valued at Rs. 7027,000 (nearly Rs. 14 percent current price for 
nigh grade manganese ore is approximately Rs. 160 per ton). Until 
J™ 11 . 1 jq 5 . 1 . annual exports of this ore have varied from 157,000 
onsin 1944-45 to about a million tons in 1937-38. It was in 1951 

nn£ 0 , m ° f t , hlS i )re b £ gan t0 shoot U P- Tbe a11 time high 
Tn , °° , ? ns : v , alued al Rs - 25,77,00,000 was reached in 1953. 

n list tho P °/rl S 5 ° *r leVel of about one ™Hion tons and 

PmHnilln f d ,D the asl *5 W m °nths is somewhat encouraging. 

toiTr.Jn ma ?-f nese ore i n U - s - A. is insignificant compared 
to the total quantity consumed by them. In the Year 1953 USA 

, a , b ? Ut 11 miJ, l on tons ^ Indian manganese ore i.’e 40% 

maMv f ^: r P r'\, 0f about2 ' 8 tons and The balance 

ConJo R"!,M 0Uth Afnca the Gold Coast, Belgian Congo now 
hv far £ c P a klic an( ? South American countries. The U S A is 

to y oJ T trent rg p e I!tern 8 of *2* « ™™>*n** ™ According 
our manganese ore whfii £ Xports lh ? U * S - A - takes about 40% of 

the balance of 10%. \n 1953° Russia 6 ? 3 ° 0/ % aild ;J a P an and others 
ced 5 million tnn« « 3 L USS,a is estimated to have produ- 

put of 10*8 million ton? lifdi aboul 50 % of the total world out- 

1-6 million “ins whTch wagin' 1 °"- ,put ! Vas ,he neM hi 8 hcst with 

—• s - wsw as iKne 


I 
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about 8% of the total world output. South American countries 
produced about 7% of the World output. Russian manganese 
ore has recently come up in the World market after a long lapse 
of time. Brazilian output is rising. We have, therefore, to mee 
with very keen world competition. Partly by our geograpni ' 
situation and partly on account of other reasons, ocean ireig 
rates from India to U. S. A., Europe and Japan are against us 
At the current prices of manganese ore and ocean freign > 
ocean freight constitutes more than 25% of the C. I. F. pnee* 
competitors in South America, South Africa, Russia etc., ® r 
favourably placed in this regard. However, with rising P 
steel production in U. S. A. and elsewhere and by reason ol ° he 
better grade ore we may still be able to maintain exports atm 
level of about T25 million tons a year (approximately Ks. zu cr 
worth) or slightly Rs. 20 croreS worth. The following table sh 

the exports of manganese since 1969. 


Table 82 

Exports of Manganese 

Year 

Exports in 

Value in million 


(00 ) tons) 

rupees 

1969 

97 

9-2 

1970 

137 

11-3 

1971 

87 

8-8 

1972 

83 

70 __ 


Most of the exports go to Orea -and Germany, 
ing our manganese-ore a ; e . F ^ n 0 ce ;iu P ru pees worth of manganese 

S against^ 1 ^oolak™in'1960-61 through Vishakhapatnan, Bom- 

bay and Calcutta ports. ^ 

There is a stead, consumption for‘ 

works of the three principal iron and G f ferro-manga- 

facture of pig iron. 

; a true “Jack of all-trades” among indus- 
Manganese ore is a * r “* '2 iin enamel, dry batteries, build- 
trial materials. It is used J P during and decolouiing glass, 
ing brick, glazed pottery, S^fTrlish and floor tile. The steel 

tXt’h~ S2’ largest consumer, taking more than 
p. c. of the world output. 
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MICA 

Mica is a group name for several minerals which, though 
differing in chemical composition and physical properties, are 
characterised by their ability to split readily into very thin plates 
or flakes which are more or less tough, elastic and transparent 
according to variety. Only the three following varieties are known 
commercially as mica :— 

(1) Muscovite (white mica) 

(2) Phlogopite (amber mica) 

(3) Biotitc (black mica) 

Muscovite is the most important mica of commerce, phlogo¬ 
pite coming next to it, but biotitc is practically of no value. 

Distribution 

The chief mica-mining areas in India are those of Hazaribagh 
in Bihar and Nellore in Andhra. Mica has also been obtained 
from workings in the Eranial taluk of Kerala, the Hassan district 
of Mysore and Ajmer and Udaipur districts in Rajasthan. 

The ‘Mica Belt* of Bihar obliquely traverses the districts of 
Gaya, Hazaribagh and Monghyr, along a strip obout 19 kilo broad 
and over 96 kilometres long. A large number of the more impor¬ 
tant workings are situated either in or near Kodarma forests 
especially at Koderma, Domchanch, Giridih, Chakal, Dhaw etc. 
By far the larger proportion or the Indian output of mica is 
obtained from Bihar Mica Belt, although the mica is often comme¬ 
rcially spoken of as ‘Bengal Mica*. All this mica is sent to Calcutta 
whence it is exported. 

Bihar produces about 60% of the Indian output. The follow¬ 
ing table shows the mica production in Bihar during the year 1958. 

Bihar Mica Production 


Area 

Gaya 

Hazaribagh 

Monghyr 


Production 

Total Production Refined Mica 
Impure 

2,350 metric tons 1,67 m. tons 
16,926 ” 3,767 ” 

614 ” s? »» 


than in Udaipur (Bhi^ara Shannrn ^ a ,? d S n an ? bal P Ur I Rajas- 

A Jm e, pSnS.r-an^yo^ric Jr 3880 ' 
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Mica both in Bihar and Andhra occurs in pegmatites. The 
pegmatite veins are generally lenticular in shape and many have a 
maximum length of 457 metres with a maximum thickness of 30 
metres Mica occurs in rough crystals called ‘blocks* or books those 
measuring 15 ft. in length and 10 ft. in thickness are known to 
occur. It has been found that mica represents about 6 / 0 of t&e 
total rock excavated, while mica of saleable quality after dressing 
represents only 1 percent. The value of mica depends upon the 
size of books, perfection of cleavage, colour and clearness. 


The Deposits in Rajasthan occur in Ajmer, Mewar, Kishangarh 
Jaipur and Tonk. Most of these deposits are still in a large stage 
nf development and are likely to become more important when 
intensive prospecting and mining are undertaken. At present, Raj- 

£ is responsible for about 25% of"g ^ 1 
of the production from Rajasthan is sent to Bihar to be split ana 

marketed. 

Mira deposits are found in Madras at several places, the most 
important* being S those of the Nellore district ^r^.herejs^a m,ca 

belt about 64 kilometre^ ^oji 0 duction is the variety known as 

greater P? rt,on ako occur in Vishakhapatnam. west 

G^awarrsale NHgfri Madurai and Coimbatore districts and 
in the State of Kerala. 

Mica is -d >n a .ar,e 

— % bSnit/'intoTJf 
frontSf 6 ■«». 

in imaking lamp chim y , roofing materials, in wireless 

spectacles, fire aeronautical engineering and motor 

SSSSt’ Ground'mica is used as a lubneant. 

However, the chief use S^ta^but 

an insulator. Former / r ° also became marketable. T is 

during the war smaller size micanite industry. MicaniU. 

largely due to the development of the m smallest and,thinnest 

of mica is really the built-up s shellac disS?1 yed in spirit 

st^ssA"^ “ afr.5 ‘sraXtS 

that of electrical industry. 
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Production 

India produces about 70 to 80% of the world’s supply of 
mica, about three-quarters coming from Hazaribagh and the rest 
from Nellore and Rajasthan. The best quality of mica comes from 
Bihar. 

The following table shows the trend of production of India 
sinec 1969 


Table 83 

Mica Production (000 tons) 


Year 


Production (000 tons) 


1969 

1970 

1971 

1972 


Trade 


15 

1*4 

1*2 

1*3 


Most of the Mica is exported to foreign countries. It is an 

, ^?° rtant t ea j De r °f foreign exchange. The annual value of the 
mica exports during the la.t decade was of the order of Rs. U to 3 
crores. This has gone up during the last two years as a result of 
large purchases by the government of U. S. A. for stock nilini* 

arc g?ven “ d 


Table 84 

Exports of Mica Products 


Year 


Exports in tons 


Value in Million Rupees 


1969 

1970 

1971 

1972 


2004 

2233 

1896 

2297 


127 

130 

12*8 

12*2 


.0 U. K a , c us y t Germany WZJT*** here ls 


i 
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The exports mainly go through Calcutta, Madras, Vishakha- 
patnam and Bombay. 


The financial turnover of the mica industry is small compared 
to the major industries of India. It is concentrated in four or five 
districts in India, in Hazaribagh, Gaya and Monghyr in Bihar, in 
Nellore and in Rajasthan. In Bihar is concentrated the main 
source of muscovite mica so indispensable for electrical, auto and 
aero industry and which is the only raw material which was carried 
by air from India at a cost of about Rs. 4,000 per maund during 
the first \tbrld War. 


The workers employed in mining and manufacturing of mica 
exceed over two lakhs all over India of which one lakh and a half 
are concentrated in Bihar alone. The quality of mica mined from 
Bihar as well as the unrivalled skill of the Bihar workers have 
placed the mica industry on a semi-monopolistic basis in^the world. 
Athough deposits in South Africa, Brazil, Canada and R^sia have 
sought to undermine its position yet predominance of the ni 
mica industry is beyond question even now. 


Reserves 

On account of the irregular deposits of the mineral in the 
rock, it is not possible to indicate the size of the reserves of mica 
in any of the abovementioned regions. Most of the working are 
either in open cast quarries or shallow mines and the deepest mica 
mines in Bihar and Madras are stated to be only about 182 meters 

deep. Judging by present indications, it can be safely stated th t 

there are untapped reserves which will run for many decades at th 
present rate of production. 

COPPER 

rVinner is largely used for electrical purposes, mechanical, refri- 
Copper is ta g y anoaratus cable, telephone, radio tcle- 
gerator, air condition‘ g . PP water ’ p j pe s and roofing material. 

graph, electric bearing bushing, lubricators, valves, and 

Copper rs a so east into b^ng.^usni ^ fa ^ producti f 

SSU V-1 \sv JX rosss 

It is also used in making coins. 

Distribution 

are evidences of copper having been mined in India m 
. Th . er ® r ft ve rv large part. In the Singhbhum district of Bibar a 
the past over y ma f ke j out by old workings, persists for abou/ 

H 4 P kilorneters, extending from Duarparam on the Bajhm.n. over 
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in an easterly direction through Kharsawan and Saraikela into 
Dhalbhum, where it curves round to southeast, running through 
Rajdoha Matigam to Bhairagota. The important portion of this 
belt occurs between Rajdah and Budia. The copper o;es in India 
occur as in definite lodes interbedded with other iocks. Sometimes 
the ore is collected into fairly well-defined bands, but very frequently 
it occurs in the form of grains so sparsely distributed through a 
considerable thickness of hard rocks as to be unworkable. When 
concentrated in'o definite lodes, as at Matigara or Mosaboni, the 
ore may be of high grade. 

The most important copper works in India belong to the In¬ 
dian Copper Corporation at Maubhandar, Ghatsila. This company 
converts into brass sheets with the help of zinc any copper that it 
cannot sell as ingots in India. 

Two parallel ore deposits have been developed in the Mosa¬ 
boni mine. The grade of ore here varies from 2.5 to 3 p. c. of 
copper. There is also a little production of Dhobani where a 
deposit parallel to that at Mosaboni is being opened up. The 
proved resources of copper ore of Singhbhum district are estimated 
at 3 3 million tons. Here the ores are primarily chalcopyrite and 
secondary carbonates. 

Other important regions where occurrence of copper ore has 
recently been reported are Sikkim, Garhwal, Rajasthan and Andhra 
Pradesh. 


Best known deposit in Sikkim is Bhotana near Ranapo. At 
the Bhotang mine there is a lode of 10' to 15' thick containing 
ore on an average tenor of 3 to 4 per cent copper. Here several 
other prospective regions occur, e. g., Dikchu, Rohtak, Sirbong, 
Sisnt, Jugdum, etc. At Dikchu the lode is 1 metre in width and 
is traceable for 90 metres. It contains 6.15% of copper. 

a p ar ^ wa l district there arc workings at Dhanpur 

and Pokhn but little information is available about the reserves as 
no prospecting has been done so far.* 



Kund^ n il4 n Ki^i erC are P fOS Pective areas. They are Agni- 
gundal (14 K ilometres north of Vinukon in Guntur Distt.), fnd 

•Author’s article in Geog. Rev. India, 19d0, No. 3, pp 40-48. 

EG—24 
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Gani (in the Kurnool Distt-) No systematic survey has been 
carried out so far- 

Production 

In 1964 the production of copper ore was 4,73,000 tonnes 
valued at Rs. 24,121 thousand and in 1955 the production was 
4,68,000 tonnes valued at Rs- 24,715 thousand. The production 
of copper ore in India is given in the following table : 

Production of Copper ore in India 


Year 


Production (in 000 tons) 


1969 

1970 

1971 

1972 


42 

43 
50 
56 


Reserves 

posi j°^ 

£ Wn^lnS betweenYsTsoThousaSd 

country’s demand has been estimate |5 tbousand tons for 

tons per annum distributed « • utcnsi|s and hol)ow 

electrical cable and wire •* “»““ for derence , rai l w ays, and 
wire industry and 5 to 7 thousand lu* there is a very wide 

other raise.llaneous requirements. Therefore, there is a very 

gap to be filled up. 

Trade 

WP imDort large quantities of copper from U- S- A. 

Canada, Rhodesia, Japan mad Portuguese 

gen ouf production lapsed in the manufacture of brass for u.enstl 
industry and oiher eopper base alloys. 

The import t and exports of toe copper metal for the last some 
years are as foleows 


Exports 
Quantity Value (in 
(tons) COO Rupees) 


Imports 
Quantlity Value (in Rupees 
(tons) 01 ® 


Copper 3,579 
Acloys 
Brass and 
Bronze 1,214 
Scrap 256 


47,198 49,502 


12,048 

89 


920 

445 


602,571 


17,771 

4,041 
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ALUMINIUM 

Out of the family of non-ferrous metals aluminium is the 
only metal which has extensive ore deposits in the country. Ac¬ 
cording to Dr. Fox there are two main classes of ores : (.t) ine 
Mediterranean 1 type and the (ih Indian type. 2 Commercial deposits 
of bauxite in India is the residual proJuction of rock-weathering 
as well as by alteration of granite-gneiss, Vindhyan limestone ana 
Vindhyan sandstone. 

Distribution 

In India there are four well-marked belts of bauxite deposits: 
The first belt is connected with the Deccan Trap region of the 
Peninsular India. 


DECCAN TRAP REGION 

In this belt the most important deposits of bauxite occur ia 
Maharashtra in Kolhapur and Halar district in Saurashtra.. In 
Kolhapur it occurs in Dhangarwadi hill. The reserves are estima¬ 
ted 8-10 million tons. Bauxite also occurs in Kipadvanj in the 
Khaira District; in Thana District and in Satara. Surat, Pooaa 
and Ratnagiri District besides Bihar, Rijpipla and Baroda. 

In Madras the important deposits are situated in Shevaroy 
hills in the Salem District. The total reserves of all grades of 
bauxite in this region are estimated at 7 million tons while the 
grade suitable for manufacture of aluminium are estimated at 2 
million tons. 

(i) In Mysore minor deposits of bauxite occur in Bababudan 
Hills. The bauxite deposits of Belgaum are estimated to contain 
about 7 lakh tons. 


(ii) The second belt is represented by the region of numerous 
detached plateux formed of the gneiss near Lohardaga in the 
Ranchi and Palamau districts of Bihar. The reserves of high grade 
ore are estimated at about 10 million tons. 

, though some bauxite deposits occur in Korla Pat in Kala 
handi andSambalpur district of Orissa State, the total reserves of qua- 

,l y SUUable * or a * um ' Q ^ um manufacture are estimated at less than 1 
lakh tons. According to Dr. Krishnan.a band of ycllow-colou- 

* U ®, of 8°? d quality having a vertical thickness of 5 

oU d tK a ho ? zon ‘ al of 136 to 152 metres occurs in 

latente on the western flank of the Korlapat Hill. 

w i hird belt is constituted by the group of bauxite de- 
posits der ived from the Vindhyan rocks in the neighbourhood of 

i i *'a T, he for ? lcr c,ass includes bauxites of Spain. France Italy Y..™* 

£&£ Jr an ' a ' ThC * ° ra ““i u'fcr Info } 

Jattcr bclons *° tho 
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Katni. Next to Bihar, Madhya Pradesh contains the most exten¬ 
sive deposits of bauxite in Suiguja, Raigarh and Bilaspur region, 
Balaghat and Katni areas in Jabalpur District. The total reserves 
of bauxite of grades suitable for manufacture of aluminium metal 
in this State are estimated at about 7 million tons. 

(iv) The fourth belt is represented by the diasporic deposits 
occurring in Kashmir in Pconch and Riasi areas. These deposits 
are diasporic in nature and are very refractory and not easily 
soluble in caustic scda. The reserves are estimated at a million 

tons. 


Reserves 

Our total knovn reserves of bauxite are estimated at 250 
million tons of all grades. Of this high grade reserves would 
amount to 35 million tons distributed as Madhya Pradesh, 15.10 
million tons; Bihar 5.23 million to”s; Maharashtra 3-23 million 
tons; Madras, 2-C0 million tons and Kashmir 100 million tons. 
Even at this estimate the aluminium industry |Wth a 
capacity of 50.CC0 tens per annum can be assured of a [° 
at least 150 vears These bauxite deposits, besides bein^ large 
a , . ;" h * «,' are also fairly evenly distributed. Looking 

” d th°e f geolV;aT 1 La n ^different part? of the co untry there 
Is also a great possibility of more bauxite depos.ts be.og feund 

and proved. 

Production and consumption 

Tn the last decade the domestic aluminium industry has teen 
Jn the last cec 2 0CC0tonsof bauxite which is less than 

consuming annually about cieater par t of the prcduc- 

?" d .be ,,0 «fioeme n fof a '"l5 m rt high alunrioa 

cement*refractories'and^'n tie reform of petroled 

Metallic 

1951 r total of about 19.CC0 tons for this purpose. 

The table showing production end imports of Indian 
bauxite during 1971-72 


Exports 


I 


Imports 


Quantity Value (in 
(tons) Rs. 000) 


Quantity 

(tons) 


Value (in 
Rs. 000) 


Bauxite 55385 4,443 

Alumina 12164 64,083 


3,131 


22,702 
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Iq 1965 the production of bauxite was 703,000 tonQes which 
was valued at Rs. 6783 thousand the current requirement of India 
in regard to aluminium in various forms is estimated at about 
25,0)0 tonnes per year, and by the end of the IV plan period it 
will be 2,20,000 tonnes. Thus a wide gap has to be filled up. 

Some useful information regarding production, consumption 
and imports of Indian bauxite is given in the table. It shows that 
the annual production of bauxite for 1969-70 was an all time 
record—1,012,000 tons. The pattern of consumption shown in the 
table above is very different from the nature of utilisation of bauxite 
in U. S. A. and other industrial countries. There 90% of the 
output is consumed by the aluminium industry. But in our country 
it is Dot so. However the requirements of our aluminium industry 
have been constantly rising and it is accepted that the consump¬ 
tion will increase considerably within a few years. 

There are two concerns which are producing aluminium in 
the country and their present installed capacity is about 7,500 tons 
per annum. As against this installed capacity, the quantum of 
demand for aluminium in all forms has been steadily rising. 

India is now exporting aluminium to Canada, Japan, Ceylon, 
East Germany, Yugoslavia, Switzerland, Australia, and U. A. R. 
Total exports in 1969-70 was 17,731 tonnes. 


LEAD 


The important ore of lead is Galena (sulphide of lead) which 
contains about 86 % of the metallic lead. Other lead ores are cer- 
rusite (which is carbonate of lead) which contains about 77 % of 
the metallic content and Angestite (the sulphate of lead) in which 
the metal content is 68 %. 


Distribution of deposits 

*i lh0u / h . a , nU[nb2r of occurrences of lead have been reporte; 
and Dmf e in P. laces H * z «ibagh in Bihar, Gvalior. Datii 
the^fv r\ Ma< ? h X a Prddesh > Udaipur and Jaipur in Rajasthan 

tr SLnS“f« rC ? ,, . y r° rki ^ de P° jUs ar * iQ *he Zawar mine 
M*tal 5 P-Whin. These deposits are worked by M/ 

°tS of . lQ 4 il1 ’ Ltd - who are separating the lea 

SUtistics reveal the pos 
aad lead form' * boul . 400,000 tons of combined metallic zin 
all grades fl 2 *to t? e l u ‘ v ^t o^abont 10 million tons of ore o 
carried out at Tnndnn C t? 2 ' smelting and conversion ar 

tion of lead Tbe P resent pesitiou of produc 

1971 concentrates in the country is about 333 tonnes i 


during 19*59 3 was^earo?? S u. le jJ d * z ' a ? ores were produce 

1958 which annunted to 3,387 miicwones "" produotioa * 
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The production of refined lead during 1959 was 3958 metric 
tons as againt 3387 metric Iods in 1958, representing an increase 
of 17%. The production of lead in 1964 was 6130 ions and in 
1965 it was 5582 tcnnes worth Rs. 3985 and 3629 thousand 
respectively. The table shews the production of lead in India— 


1969 

275 tonnes 

1970 

323 tonnes 

1971 

338 tonnes 

1972 

•V 

OO 

cn 


The import of lead ore and concentrates into India w'ere 104 
and 112 metric tons in 1958 respectively. They were valued at 
Rs. 334,000 in 1957 and Rs. 192,000 in 1958. Lead metal was 
imported to ihe quantity of 35221 tons in 1969*70. 


“As a metal, an alloying agent, an ingredient of manufi ctured 

goods and an agent in industrial operations, the range of lead s 

usefulness is about as wide as the field of industry itself. It is 

me sent in the paint, plumping materials, glass-ware and musical 
present in n F .Jr • • used j n type-writers and calculating 

w ' r f ■« miuaiudus.ry Ifcespo.umln-s rifle aod .he cbemi- 
by Wire, ihe pun mg .ndus ry, « commonly 

and malt at iliiy- His 

a bad conductor of heat.” 

ZINC 

The largest use of zinc in the country is in the manufacluie 
of galvanized iron sheets. 

Zinc is a mixed ore containing lead and 2 irc. Its fhief ore is 
zinc sulfide. But it is aho oltaircd firm cal.mire. zmcile, 
mite and hemi-morphite. 

t t_ jio known re«ources of zinc ore are rather limited as 
In India the Known reo „ vr iriiflhle derosit in Zawar near 

ibere is only CE ^ c ' n ' I T a i cl teing woiked by Mineials and Metal 
Udaipur id Rajasthan It is being wo ^ prcdi;ced jn , h e 

Corporaticn of India Ltd. Zi {D|ia(es containing about 50 

countiy at present and ihe z,rc cf 5 ,8CO tons. The Coipora- 

pfan/VcO Ss'Tf oIr" I dly. The p.cduc.iou of zirc corceutra.es 
during 1972 was 1517 tors. 
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Production 

In 1968 and 1969 the production of zinc concentrates _ was 
1070 and 1148 tons respectively, showing a substantial rise in 
production in 1969. Butin 1966 there was a slight fall as the 
production fell to 742 tonnes- There was further fall to 836 tonnes. 
In 1970 and 1971 the production of zinc was 1324 and 1 533 tonnes 
respectively. This mineral was imported from foreign countries- 

Trade 

As there is no production of zinc in the country all the 
requirements of the nation are met by imports. The imports of 
zinc metal iu 1968-1969 amounted to 106,663 valued at Rs- 219,017 
thousand- 

Zinc is imported from Rhodesia, Australia, U. S. A- and 
Holland. 

Our present demand for zinc is of the order of about 50,000 
tons a year and this demand was 70,000 tons durins 1967-68 as 
more zinc was requ : red for galvanizing larger production of steel 
sheets. 

Reserves. Several small occurrences of lead zinc ores have 
been noted in several places scattered over ihe country, and the 
possibility of some of ihcm containing workable quantities should 
be investigated. Attention should also be paid to the occurrence 
of zinc in the Hazaribagh district of Bihar. 

The Zinc Committee has, therefore, reported that India should 
have proved reserves of ores to mine continuously up to the extent 
of 1,000 tons per day for a reasonable number of years in order to 
be able to establish and feed smelter of an economic size. Minerals 
and Metal Corporation of India, Ltd., are implementing this 
programme to develop these mines so as to raise 1,000 tons of ore 
a day which will be sufficient to feed a zinc refinery of 10 to 20 
thousand tons per annum. 


TIN 

Tin ore occurs in the mineral casseterite found in granitic 
rocks and occurrences w'ere noted in Hazaribagh, Gaya and Ranchi 
districts in Bihar. Pits were sunk, several decades ago, at Narungo 
at a depth of 180 metres but the tin values are stated to have dec- 

w^r^n h r eplh 2 nd „ the de P° sits were not considered an econo- 
JJIh B j n maU ® mounts of t5 “ ore are found associated 
RnnH?/' am J eand p egm at ite at Chaptand, Seniratal and Chakkar- 

W W ° rk WaS done a few * ears a S° on this deposit 

but the operations were not profitable- The deposits known so 

far have not yielded sufficiently encouraging results- 
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It is very deficient in tin 'and, therefore, every year we have 
to import it from Malaya, Singipore and other countries- At 
present India consumes about 4,000 tons of tin and 12,000 tons of 
tin plate annually in the electricil goods industry, the metal cont¬ 
ainer industry and the pharmaceutical industry- 

Our demand was about 7 thousand tons during 1968-69, due 
to increased production of tia plates and copper-tin base alloys. 

Tin is of great use and is very largely employed in a number 
of uses- “It accompanies man in every walk of life literally from 
cradle to grave- It is a necessary ingredient of a soldier, and is a 
component of habit and most other anti-friction metals, without 
which manufacture and transportation would be impossible. As foil, 
it wraps alike the workman’s tobacco and the school girl’s confec¬ 
tions- It accounts for rustle and lustre of silk so dear to feminine 
heart, while the tin dinner pail has a place in politics and is 
celebrated in song and story- Without humble tin can, the world 
could no longer oe properly fed-” 

antimony 


Antimony is a useful alloy for mixing with softer metals. In 
India antimony deposits are found in Lahul and Kangra district of 
the Punjab. A considerable quantity may also bcob, . a,ne d d f ™S 
the Chitaldrug district in Mysore. As no other workable deposits 
have so far been discovered, India has to import large quantities o 

these ores from abroad. 

a result of increasing consumption. 

SALT 

Celt nrnduced in India is obtained from two main sources: (i) 
Salt ? brine in the lakes‘of inland drainage, especially 

S u a c a !!hu’ Hake About two-thirds of the salt made in India is 
the Sambhar lake- About jn Bombay and Madras ; very 

obtained from sea " al V • f . <. a i t as the production of 

sl t 

s«V? SB Sht 

us A° f UK Mauritius Ceylon, Malaya and Indonesia. A small 
quantity is used in Assam tea gardens. 
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tma Gandhi is a landmark in the history of 

give below a detailed account of the salt production m India. 


Ideal conditions for salt-making are : 

(i) Proximity to the sea to have easy access to brine 


We 


(ii) Scanty or no rainfall, 

(iii) Strong insulation, which in turn depends on cloudless 
skies, 


(iv) Moderate to strong winds, 

(v) Moderate to high air temperature with large deficiencies 

of moisture, 


(vi) Moderate to high evaporation which depends upon the 
foregoing factors. 

From this point of view the following are suitable areas for 
saltmaking in India : — 


(i) The Saurashtra coast, 

(ii) Southern half of the Coromondal Coast, between Naga- 
patam and Cape Comorin. 

(iii) North Andhra—Madras Coast between Nellore and Go- 
palpur. 

(iv) The Sarnbhar Lake. 


The table 1 below compares the climatic conditions found in 
the salt-making centres in the above areas : 



Annual 

Rain 

fall 

No. of 
Rainy 
days 

Mean 

Air 

Temp.F. 

Mean 

Humidity 

°/o 

Mean 

Evapora¬ 

tion 

Dwarka 

13.52' 

20 

78 

75 

98.12 

Pamban 

37' 

30 

82 

75 

88.40 

Gopalpur 

44.96' 

60 

80 

75 

89.58 


The largest production of salt in India is from the western 
coast. Maharashtra State ranks first in salt production. Most of 
the salt in Maharashtra is made by the direct solar evaporation of 
sea water. The factories at Dharsana, Bhoyandar, Bhandup, Uran 
aQd Mithapur and Chharvada on the eastern side of the Gulf of 
Cambay near Bulsar and Okha in Saurashtra belong to the Govern¬ 
ment. The other sea salt works are grouped within a radius of 


1. Scientific Notes, Met. Deptt. India, Vol. VI, 1935. 
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thirty miles of the city of Bombay. Those which are owned by the 
Government are released to private persons for working ; while 
the others are owned and worked privately. A site for a salt works 
is chosen generally below the level of high water in spring tides 
and surrounded by strong embankment. Within this are situated 
the outer and inner reservoir and the ‘pan’ area. The outer reservoir 
is filled when the tide is high ; from it the water flows to the 
inner reservoir, and thence to the crystallising pans. The floors of 
the crystallising pans in Bombay, and elsewhere generally, have 
their floors levelled and stamped with clay which gives the muddy 
colour to salt. After a few days when a layer of salt, about a 
quarter of an inch thick has formed on the bed of the pan, it is 
racked to the edges of the pan, washed, allowed to dry and then 
separated into different sizes. The pan is filled again with water 
and the process repeated. 

The season of manufacture varies with the south-west monsoon, 
January to June being the normal period. 

A considerable proportion of the Bombay salt is Baragra of 
Rann salt, made from salt water derived from wells on the little 
Rann of Cutch. 1 he largest works at the Rann are at Kharagoda 
and Kuda. There ihe salt water is obtained from circular wells 
about 9 feet in diameter and about 18 to 30 feet deep. Here the 
saline content of the water is very high. The manufacturing season 
here lasts from November to April. 


On the east coast, salt is manufactured in Madras and Andhra 
States from the district of Ganjam toTuticonn to the extreme 
south. The salt works are at Nanpada, Pennuguduru, Macras, 
Cuddalore, Adirampatnam and Tuticorin State much on the same 
lines as in Bombay. The sea water ts usually brought from tidal 
backwaters through channels from which it is baled into cotidensing 
beds. In some works the pans are irrigated several times before 
the layer of salt crystal is removed, but the single irrigation systern 
is the most common. The season of manufacture varies according 
as the™ t works are subject to the scuth-west of the north-east 
monsoon In the northern districts, manufacture commences m 

sZh'man" L m 

^ WeT Bengal, Mysore, and Madhya 

Pradesh. 

the borders of Delh - in a the Sambhar and Didwana, 

permanent salt lakes a st ^.P . while io ol hcr places sub-soil 

sa h U wa a t r er Ut is“r aised, as an Pachbadia. Most of the salt in .h.s 
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region appears to be brought in as fine winds blow 

which blow from the ^^nno^Cufch, and carry away sea-spray 

a a n7 S finelV S poX C ed S salt m 

sri, ,rj KKSr'K"o.»«— 

drainage. 

The Sarabhar is the largest of these salt lakes ud corns ah 

area of about 90 square miles at s 0 The mud forming 

generally, to a small puddle by March ‘ 50 / c f salt down 

the bed of the lake contains an average of about 5 ^s are 
to a depth of at least twelve fee According to UW ^ ^ ^ 
more than 55 million tons of salt *n the upp r U e ises lo 

When the lake dries up, salt water conta " e r d a »“ 1 |L C ‘ ay 
the surface by capillary action and is evaporated ther . 

A big dam has been built across the lake near the Sambhar 

town, and water from the main lake is P U “P fefrcd lo smaller 
thus formed. From this reservoir it is than three- 

reservoirs and thence to evaporating p • Rajasthan, 

fouiths of the Sambhar salt is consumed in U. P , Kajasi 

Punjab, Delhi, and Madhya Pradesh. 

The largest production of salt in India is fromJbe Sambhar 
lake which yields about 10,000,000 mds. of salt annually. 

The total area of salt pans in India amounts to 33,354 

hectares. These pans produced at»°ut 3 4 . 6^,000 toDne s 1 
Rs. 76,11,80,000. I he consumption of salt in India is ® a ‘ y 
human food. A small amount is also given to animals ‘ , e us J 
of salt for industrial purposes is negligible here owing to ,n , U \' 
backwardness. That is why the per head consumption of salt nere 
amounts to 8 lbs. as compared to the world s average of 30 
The following table shows the salt requirements of India. _ 


Table and other household purposes 

2.07 

m. tons 

Livestock and other agricultural uses 

0.03 


Fish curing 

0.01 

yy 

Dairy products 

001 

yy 

Hides and Leather 

1.07 

yy 

Industrial uses 

0.31 

yy 


3-50 

m. tens 


In 1959 the country became not only self-sufficient in salt but 
had an exportable surplus of over 200 lakh maurds. 
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The total number of labourers employed in salt industry in 
1958 was 31,046 out of which 3,278 were employed in the public 
sector. The average number of labourers employed per day in 
Govt- Salt factories and other factories during 1950-60 was 28,810 
in Salt factories in Gujarat, Maharashtra, Rajasthan, Andhra 
Pradesh, Kerala, Madras, Orissa and West Bengal. 


The Rock salt in India is now available only from the former 
Mandi State of Himachal Pradesh. The salt is quarried at two 
localities—Drang and Guma, which are 22 kilometers apart. The 
salt is of dark purplish colour and contains earthy impurities to an 
extent of about 25 per cent- 

As there is surplus production of salt in India, it is exported 
to Nepal, Indonesia, Japan, Malaya and Maldives. 

The Government of Rajasthan have installed a plant for the 
recovery of Sodium Sulphate from Sub soil brine available at Did- 
wana. Its present capacity is to produce 20 tonnes of Sodium Sul* 
phate per day- Gypsum is being collected in appreciable quantities 
in many maritime salt works on the west coast and at Tuticorin. 


Gold 

India is very poor in precious ores. Silver is entirely absent, 
while only a small amount of gold occurs in a corner of the 
Deccan tableland. Practically all the gold mined in India comes 
from the Kolar fields in Mysore. The quantity of gold produced 
increased from 9 ozs- in 1882 to 2.5 lakh ozs- in 1943 and 2,20, 
522 ozs. in 1954. Total production of gold from existing mines 
reached 4868 kilograms valued at Rs- 59,103, thousand m l 961 as 
against 4995 kgs. worth 56,674 thousand rupees in 1960. In iy/i 
the production o r gold was 325 kgs. and this mostly from Dharw- 
arian rocks of peninsular India. In the Kolar field there is a singe 
vein or reef averaging only^ some four feet in thickness in c 
gold occurs for a distance of about five miles. There are four 
mines in the state, viz., Mysore, Nandydroog, Otegaurn “^Cham, 
pioD Reef. The deepest mines are Champion Reef and Oiregau 
which have each reached a depth of considerably o r 
measured vertically. This is .he greatest depth or gold mm« in the 
world. Owing to great depths the problem of ventilatmn isa senous 
one in these mines. The temperature in the lowest workmg ranges 
from 118°F. 122°F. This depth is also responabie for theMarge 
number of accidents that occur m the minei owing.to, rock bursts. 
The mines are supplied with electricity from Siva Samudram on the 

river Cauvery. 

The only other working mine Hutti in Andhra-is of|minor 
importance. Gold bearing veins are also k ^ w °. t ® , e ^ st ,n f Madras 

occurrences 

show signs of old workings. 
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Land odevc 
cooo ft. 


Fig. 62. Showing Gold Mines near Mysore 

Besides this gold vein, a little alluvial gold is also washed 
from the sand of the rivers of Assam, U- P- and Orissa. Some 
gold is also procured from alluvial soil of the rivers in Bijnor district 
of U.P., Ambala district of Haryana and Singhbhum area of 
Orissa. 

GYPSUM 

Gypsum ranks next to coal and iron as a mineral of great 
importance in the industrial economy of the country. Before the 
second world War, it was used mostly as a raw material in the 
production of cement and plaster of Paris. It has now gained in 
importance as a raw material in the manufacture I of ammonium 
Sulphate, an important fertilizer. It can be used as a source of 
sulphuric acid. 

Distribution of Deposit 

Gypsum deposits are known to exist in several parts of India* 
The more well-known gypsum-bearing regions are in Rajasthan and 
in south India, but smaller deposits occur also in Tehri GarhwaL 
Himachal Pradesh and parts of western India. 
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Rajasthan. The most important deposits are in the Jodhpur, 
Bikaner and Jaisalmer divisions of the State. 

Madras. Gypsum in thin veins varying in thickness from a 
fraction of an inch to 6 inches and associated with clays occurs in 
the Tiruchirapalli district. The reserves of gypsum in the gypsum- 
bearin'* clays in this area have been estimated at 15*3 million tons 
to a depth of 16 metres but the working of this gypsum is ^elyto 
be attended by a large percentage of loss- Thin beds of gypsum 
also occur in Sulurpet and Nellore districts. 

Gujarat. Gypsum in veins and thin beds and as crystals distri¬ 
buted in sedimentary state is also found in Saurashtra and Kutch. 

Northern India - Small deposits of gypsum as pockets and 
thin beds are also known to occur in the Dehra Dun, Nainital and 
Tehri Garhwal regions of Uttar Pradesh. Among the outer deposits 
are those io the Sirmur district of Himachal Pradesh, which are 
estimated to contain abjut 1 million tons- 

Production 


The annual production from Indian deposits 
1972 is given below- 

Table 85 

Production of Gypsum in India 


from 1969 to 


Year 


Production (000 tons) 


1969 

1970 

1971 

1972 


116 

77 

89 

106 


Demand. The entire output is '^f Ta?^ The 

the manufacture of ftrti cm. «•“£ f ^ ry is ab out 600,000 
annual requirements of the Sindri e: * d ^sumption of 

tons of gypsum. At present the ^'^facture and about 
gypsum is about 94,C00 tons Jor ceme AbQUt 3 7f500 tons of 

2 ’ 0 su 0 m O are 00 requ!?ed fo^the manufacture of ammonium Sulphate 
f/the p/rtil^rs and Chemical Ltd., Travancore. 

Chr0 Chromite is an important strategic mineral of which India 
has moderate supplies- # qinoh . 

..’sswr“•=■- f “ 
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Mysore state, the Ratnagiri and Sawantawadi areas of Maharashtra, 
the Krishna and Salem districts of Madras and the Keonjhar district 

of Orissa. 

There are also deposits near Dras in Ladakh, Kashmir, but 
these are practically inaccessible- Small reserves of chromite are 
found in Assam, Manipur and Andaman Islands. 

Production and Export 

The following table shows details regarding production and 
export of Chromite ore- 

Table 86 


Output and Exports 


Year 

Output (000 tons) 

Exports (in tons) 

1969 

19 

109 

1970 

23 

— 

1971 

23 

— 

1972 

19 

— 


Reserves 


The exact estimates of the reserves of chromite in the Indian 
union are not available- But the following figures may be given as 
general indications— 


Mysore 

Maharashtra 

Orissa 

Salem 

Krishna 

Sulphur 


135,000 tons 
67,000 „ 
200,000 „ 
200,000 „ 
200,000 „ 


Sulphur, a mineral of strategic importance, occurs in nature 
in the form of native sulphur and also in combination in the form 

pyrites (iron Sulphide) and other metallic sulphides and as sulphates 
e. £•> gypsum, anhydrite. F ’ 


lin . Pto'foM'on- Native Sulphur in deposits of large size is 

lhough reccntl y some occurrences have come to 
light in the hill ranges to the north of India and small deposits of 

by r b 3 C i erial action on s^phates derived 

^Krishna'distHr fou D nd J n the coastal tract of Masulipatam 

DeDoshs h ” Pr ? desh > aad als0 in th = Barren Island, 

deposits ot pyntes are more widespread and are found in Kashmir, 
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at Taradeo near Simla, at Amjor near Rohtas in Bihar, Karwar 
in Maharashtra and in Chitaldurg area of Mysore. There are 
substantial quantities of pyrites associated with the gold deposits of 
Wynaad in the Nilgiri district of Madras- 

Consumption of Sulphur . As there is no production of sulphur 
in India, the country’s requirements have to be met by imports 
from abroad. The following table shows imports of sulphur in 
recent years. 

Table 86 

Imports of Sulphur in India 


Imports 


1972 


Quantity 

(tons) 

521,943 


Value (in Rs- 000) 


137,484 


Magnesite 

r Large u£ P s°aUs S me” life mLgnrsiim and'refracloryT^s are 

of magnesium salts, of places in Salem (Madras); Hassan, 

i “t Du P ngarpur in Rajas,ban and Smgh- 

bhum in Bihar- 

Of these, the chief producing centres are Salem, Assam and 

M> Tbout a half of the output is used jn^^“quami.y U 
"d' y 'SfJSU-^ oTUnesheVm >»? are 
given below 

1 Table 87 


Output and Exports of Mognesite 


Year 

1969 

1970 

1971 

1972 


Production 

253,073 
297,893 
348,972 
300,100 


Exports 

22,309 
25,922 
34,154 
28,104 
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Ilmenite and Titanium 

Umenite is concentrated in certain areas along the beaches of 
Kerala and Maharashtra states between Nandikaria, north of Quilon, 
on the West Coast, to Cape Comorin and up the east coast of 
Lipurum in Tiiunelvelli district, a distance of nearly a hundred and 
sixty kilometres. Smaller patches of similar sands also occur on 
the beachss of the Malabar, Ramanaihapuram, Tanjore, Visakha- 
patnam, Ganjam and Ratnagiri districts. 

India’s reserves of ilmenite in beach sands is estimated at 
350 million tons. Beach sands in Chawara, near Quilon, Kerala, 
where most of the ilmenite was mined in 1963, contain 65 to 75 per 
cent ilmenite, 3 to 4 per cent rutile, 5 to 10 per cent zircon, 5 to 
10 per cents silimenite, 5 to 10 per cent quartze and about 1 per 
cent monazite. 

Despite the abundance of ilmenite in India’s beaches, changes 
in titanium dioxide production technology' (England and America), 
development of new sources, Government (Kerala) policy, technical 
difficulties in separating impurities in Indian ilmenite, and a high 
ferric iron content, have led to a steady decline in production of 
ilmenite since 1956. India, which was the World’s leading supplier 
of ilmenite prior to World War II, and was second only to the Unit¬ 
ed States until 1960, was the ninth leading World producer in 1963- 

Travancorc Titanium Products Ltd., the only Titanium- 
pigment producer, planned to increase daily output at its Trivandrum, 
Kerala, plant from 11 tons to 20 tons- The company was operat¬ 
ing a pilot plant to use its waste sulphuric acid for manufacturin'* 
ammonium sulphate by a German process- The Kerala Government 
was considering a proposal to build a new 27 ton-a-day titanium 
dioxide plant as part of a growing chemical industry complex at 
Alwaye. By-product sulphuric acid from a proposed zinc smelter 
at Alwaye would bring India’s annual titanium dioxide production 
capacity to about 20,000 short tons compared with the present 

fons C in y i963 ,00 ° tODS ' Annual consum Pt«on was estimated at 35,000 


Atomic Energy Minerals 

in denosits 16 onH ma^i° n,-SOnsc l°^• atomic minerals are found 

irc ^ftr S \h? f ffl o S “m U p~’ ' h ° r,Um - Vanadiu “ and n,ol > bdenu “ 

Uranium 

rue, and - 
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planned. The United States will lend up to 80 million for design 
and construction of the estimated 115 million plant. It will be 
fuelled with rich uranium from the United States, which also has 
the first option on the plutonium to be produced in the reactor. 

The chief deposits are in Rajasthan, Kerala, Madras ard Bihar. 
Of these, the chief producing centres are Trivandrum and Gaya. 


Canada has also planned to build India’s second nuclear 
power plant, a 200 megawatt “Candu-type” station at Rana Pratap 
Sagar in Rajasthan. 

Thorium. Thorium is mostly used in magnesium alloys and 
cas mantles. Magnesium containing up to 3 per cent of thorium 
retains a much higher strength between 400° and 600° F. The 
popularity of thorium alloys increased during 1963 and the Atomic 
Enercy Commission (A E C) proposed amending its regulations to 
exempt such alloys from licensing. Significant amounts of thorium 
were also used as refractories, and in chemical products and 
electronics. Thorium was used as a reactor fuel for research and 
development facilities- 

Power plant proto-type reactors using thorium presently in 
operation or in an advanced stage of construction are 


1 Apsara, India’s first research reactor, the first reactor in 

Asia outside the U. S. S. R-, attained criticality on August 4, 19 6 
It was designed engineered and built entirely by the engineers and 
scientists of theTrombay establishment except for the fue elements 
which W«e provided by the United Kingdom Atom.c Energy 
Authority under agreement. ..... A 

2 I C R or the Canada India Reactor—is India s secon 
reactor bein* a joint Indo-Canadian Project under the Colombo 
pTn ltia Natural Uranium filled, heavy water t^'f ““J 
fight watef cooled high flux research reactor w.th a thermal power 

of 40 M. w. 

3. Zerlina is India’s third research reactor. Initially, Zerlma 
will operate on natural uranium fuel in the form of rods, he y 
water ? as moderator and graphite as reflector. 

4 A nuclear power station of the capacity of 200 mw. has 
been completed at R P a na Pra.ap Sagar in Rajasthan 

• t u e Rana Pratap nuclear station by 200 mw. and 
E Ki eD h ^n? f of the next nuclear station of 400 mw. capacity at 
Kll?akkam To Madias state have been sanctioned under the 

4ih Plan. , _ „ r 

. • nn atomic energy mineral. Reserves ot 

Vanadium i. It is a * Qrissa B ihar, Andhra Pradesh and 

Kerala'^ThT chief producing centres are Gaya, Maynrbhanj, 

Hazari'bagh and Nellore. 
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Molybdenum. This mineral occurs in Madras, Bihar, Andhra 
Pradesh and Kerala. Chief mining areas are Chhota Nagpur 
plateau, Godavari Valley and Madurai. 

The Government is now giving greater attention to the mining 
industry in India. A Bureau of Mine has been established to 
achieve greater progress. 

QUESTIONS 

1. Examine the World position of India as a producer of raw~ 
minerals. 

2. Write an essay on the supplies of Iron ores and their 
utilization in India. 

3. Examine the prospects of India becoming a “Big Power”. 


CBANFING PA11EFN OF INDIAN 
INDUSTRY 



ca 


India’s economy centres round her agriculture which provides 
her people with food and raw materials. Under ordinary circums¬ 
tances, Indians ha\e been quite content to fellow their forefathers* 
occupation—agriculture. Even the rudimentary manufacturing that 
has existed in the country for long, has been associated primarily 
with agriculture. 


The intimate contract with the foreigners and the consequent 
growth of an urban population in India led to a rise in the stan¬ 
dard of living of the people. Articles which were formerly consi¬ 
dered luxuries became necessaries of life. The demand for manufac¬ 
tured articles thus grew ccnsiderably. A very large section of the 
urban population became entirely cut off from agriculture. The 
natural corollary of this separation from land was that, in due 
course of time, the city-dwellers started manufacturing enterprises 
on western lines. 1 be beginning of industrial enterprise in India 
was started first by the Europeans, but was later on, taken up by 
the Indians themselves. The first industrial magnates hailed from 
the two largest towns of India. Calcutta and Bombay, where the 
Western influences were most dominating. 


Industrial activity in India spread from the port towns of 
Bombay and Calcutta, not only because of the Western 
but also because of the ease with which machinery and stores 
could be imported from Europe through these ports. These towns 
were already large business centres, and as such, supplied banking 
facilities so necessary for industrial enterprise. 


Ano,h " s £f£f of« S 

"ccU ?a" .0° f be'shipped abroad These facilities were 
^lly taken advantage of by the new industrialists. 

ItC c ctiil backward in manufacturing industries. The deve- 
, 'v ,« mtnories’ like the Iron and Steel and the Chemical 

lopment oi key ,n( ^ ustr ’ , • h are essential for the eeneral indus- 

ind rT eS -,^e P m has advancecf fa^in India. The main cause 
trial development has industries* and the consequent 

&M2Tgeneral, is due largely to the defeettve 
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distribution and poverty of coal resources of the country. Indian coal 
lies mostly in a remote corner of the Peninsula where means of 
communication are deficient. Compared with this, the coal resources 
of the United States of America and England and of Germany 
lie in well-developed regions. The water communication provided 
by the rivers serving the coal region there has been of fundament¬ 
al importance in developing coal. These communication facilities 
also helped in attracting manufacturing industries to it. The infer¬ 
iority of the quality of Indian coal has already been noted else¬ 
where in this book- 


Changes after Independence 

After independence, India has been developing from backward 
and agrarian economy into an industrial country. The rate of pro¬ 
gress in this direction can be judged from the fact that since 1947 
the overall industrial production has increased by 6 times whereas 
the means of production by 9.3 times ; and the consumption goods 
by 1.9 times. Traditionally, our industrial ideas are confined to 
crafts and hand-work. The last fifty years of our history have 
made us familiar with the use of machine but that only at relatively 
simple processes such for instance as in a cotton mill, a coal mine, 
a jute factory or a tea garden. In the new horizon that we have 
thought fit to set for ourselves, however, much more camplicated 
use of machine is needed and the public must be more familiar 
with it. 

Above 13,459 factories are working today employing roughly 
36.85 lakh workmen. The summary of census of Indian manufac¬ 
tures for 1948-65 reveals quite interesting data and are worth 
detailed analysis. The number of factories were 6,144 in 1948-49; 
6,753 in 1950-51 ; 7,099 in 1952-53 : 6,979 in 1954-55 ; 7,665 in 

1956-57 ; 8,745 in 1960-61 and 9,161 in 1962-63 ; 12,223 in 1964 
and 13,459 in 1965. 


Besides indicating the large strides taken since the beginning 
of Five Year. Plans also underline the structural changes that have 
occurred during the periods. Industrial production nearly trebled 
over the three Plan periods. Production of finished steel went up 
from 1 million tonnes to 4 million tonnes, aluminium from 4,000 
tonnes to 96,300 tonnes, coal from 33 million tonnes to 68.5 
million tonnes, cement from 2.7 to 11.5 million tonnes, petroleum 
products from 0 2 million tonnes to 14-4 million tonnes, nitrogenous 
fertil,Mrs from 9,000 tonnes to 3,67,000 tonnes, machine tools from 

Si 3 K cr . ores to , *?• ? 3 - 5 crores and automobiles from 16,500 to 

1950-51 to 1967-68. The whole pattern of industrial 

aea?nsT y an Mn«L ?ear l d * h ' gher structural elevation and all that 
agamsi an expanding horizon. 

recorded ni'* for , a f ricultura| productions as a whole 

recorded a rise of 22.6 percent from 132.0 in 1966-67 to 161 ft 

ho^ver'o^JefinT^'^r 16 ° f gr0Wth f industrial production wi, 
however, 0.5 percent only as compared to 0.2 percent in 1966-67. 



390 


Economic Geography of India 


This was considered significant inasmuch as the declining trend in 
the annual rate of growth of industrial production observed since 
1964-65, was reversed. 

Industrial production which had begun to recover in 1968 
from the recession experienced in 1966 and 1967 continued its 
upward progress in 1969. Production which had been stagnant in 
1966 and 1967 rose by 6.4 percent in 1968. On this basis the 
growth of industrial production during the year as a whole would 
be substantially higher than in 1968. 


While discussing the recovery in the industrial field, it shows 
that the scarcities have developed in steel and non-ferrous metals, 
with serious consequences for our export effort. It is not surprising 
that shortages developed in the iron and steel industry in spite of 
higher production in the current year. Even in 1965-66, that is 
before the years of the drought, domestic production was insufficient 
to meet domestic demand. Apparent consumption in that year 
was a little over 5 million tonnes while production was much less. 
In the two following years, the recession in industrial activity an 
slowing down of investment lowered the demand f° r steel bclo 
the level of production with the result that an exportable surplus 
emerged. In 1968-69 domestic production increased to J-70 “Ulion 
tonnes from the level of 4.05 million tonnes in 1967-681 and thus 
it was possible to meet both domestic and export demands. 

It is only this year when domestic demand has risen:sti 
further that shortages have begun to appear The shortage is 
particularly acute in steel sheets, plates 

steel has emerged at a time when India bad established a valua °‘ 
f"ld?n export markets and ^’^Terelm " to'rn^tirn 

capacity. 

In the non-electrical machinery group the rate of growth dur- 

SB 

vement after a decline for t > • machinery, the pro- 

continued to decline. However in Rasing- It 

duction of cables, transforms ' uscd u p more 

would appear that’ w ^ile wist y which could have meant 

m^e proTu^n 1 ^fo’the machine making sector are not being under¬ 
taken on a large enough scale. 

The position in 

cotton texUJes, and nce-inil'i 8 a ’ capacity cannot be utilized 

as a good deal of the H „: 7at : o0 Even where the whole 
efficiently without substantial modernization. t\cn 
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of existing capacity is not being utilized the rate of utilization is 
higher in 1969 as compared to 1968. This is the case with reference 
to paper and paper-b^ard, sheet-glass, cement, tractors, bicycles anj 
flour milling, fertilizers and dyes. 


Industrial changes 

The basic fact of India’s industrial life is a new and expand¬ 
ing horizon. The smart increase in industrial production since 
independence is reflected in the upward trend of the general index 
of industrial production. 

The index which stood at 97.2 in 1947 steadily rose to 184.0 
in 1965, the best year for industry since independence- This rising 
trend has been well maintained in 1962 the general index for 
the first quarter of this year being 150-7. Stable conditions have 
been restored in trade and industry and the country is well on the 
way to self-sufficiencv in a number of consumer goods. Another 
indication of the rising industrial production is provided by the fall 
in commodity price. The price index dropped from 399.6 at the 
beginning of 1954 to 367.8 at the end of the year. Since then 
there has been a further increase in the price index. 

Changing Industrial Pattern in Basic Industries 

The industrial pattern of the Indian republic is expanding from 
the old concentration in consumer goods industries to the industries 
manufacturing producer goods. While there is a distinct shift to¬ 
wards new basic and new heavy engineering industries the main 
lines of new developments are in the direction of light engineering 
and industrial stores and raw materials field. Among such new or 
virtually new industries are aluminium among the basi? industries ; 
leid and magnesium among the mining industries ; locomotive, 
boilers, diesel engines, road rollers and automobile among the heavy 
industrial group; and all the host of new lines in light engineering, 
heavy chemicals, processing industries and drug and anri-biotics 
field. Apart from the items listed above, other items of production 
in the former field are wire nails, wood screw, bolts and nuts, 
storage batteries, hardwares and abrasives, whereas in the latter 
Held are mineral oil refining, dyes, sulphuric acids, paper and 
packing and packaging containers. The tendency in both the fields 
is more or less towards specialised production. India did not 
produce any electric motors before independence but her production 
of these motors is now at the rate of over 200,000 H. P. a year 

did not n?od»rl eC n tnC m °-° rS in 19 J>°- 6 0was 90.6 thousands. India 
S ny s T- ng machine bef °r= independence but her 
80?0(X) C a°year. *^ Cse macblncs today is at the rate of nearly over 

In the modern World Iron and Steel is of basic fundamental 

'C an r r OQly for ^culture and transport but also Tor all 

industries 10 Thn< in parlicularl y tbe engineering and defence 
industries. Thus in any programme of agriculture and industrial 
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development for improving the general condition of life, the first 
place has necessarily to be given to an expansion of the indigenous 
Iron and steel industry, supplying the basic raw material for facto¬ 
ries, tools and implements, machinery, tractors and houses, electri¬ 
city, automobiles, locomotives and steam-ship and all the rest that 
go to make for better conditions of living. In India, both metall¬ 
urgical coal and iron ore are found within a distance of 320 kilo¬ 
metres from each other involving comparatively small transport 
charges. Then the reserves of high grade ore are almost inexhaustible. 
In the Sinahbhum region alone there are over 1,500 million tons of 
iron ore sufficient to last for atleast 1.5 thousand years. The only 
snag is that according to present estimates the reserves of iron ore 
are not matched by an equal sufficiency for high quality metallur¬ 
gical coal for coking purpos.s but this problem can be got over by 
benefication of low grade coal by processing them in a modem 
washery- Before partition the iron and steel major panel fixed a 
target of 2-5 to 3 million tons. When the National Government 
came to power in 1947 they energetically took up this the most 
essential and basic question to adequate indigenous supply oi bteel. 
They estimated the immediate demand at 2.4 million tons. But in 
actual practice, we find production stagnating at 1*4 million tons. 
But in actual practice, ws find production stagnating at 1.4 mimo 

ingot tons. Tbe Planning Commission's target fo , r Q * h L ^' rs ‘ C:'.? 
Year Plan was 2.8 million tons to be reached by .955-56 as against 
which the Second Five Year Plan had fixed a target of 6 m.lh« 
ions to be raised thereafter to 10 million tons. For a country with 
one seventh of ihe Wo. Id's population even this 10 ™> 1,0D '°“f 
t a r B et anoears to be modest. So that, the target for steel proauc 
tion in the Third Plan was about 17 million tons, an increase of 
8 million tons over the Second Plan target. 

"• 'sr.Kis 1 ”... -gas 

dian Telephone industries (Dura . S Cable Factory 

I.Rulnarai upland 0 , he .Si a” Factory made good progress in 
production. , M chine j 00 i Factory (Jalahalli, 

Ban JSJ SnTJS.W ’ > 

Factory fSindri) lagred behind Schedule. 

Factory (Sn ) g ion , aid down in the First Plan have 

The targets oi P cotton tcxti | cs> sugar and vegetable 

been exceeded in the case . casc of cement, 

oils. They have been attaine other c h em icals, rayon, bicycles 

paper, soda ash, caustic s » sho ^ fa , |s have OCCU rred in aluminium 

and nitrogenous 'fertilisers in the private sector and in light engine- 
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-ering industries such as diesel engines, pumps, 
electric lamps, lanterns—the latter due mainly to 

demand. 


radios, batteries, 
lack of domestic 


The Index number of industrial production, which stood at 
100 in 1951 rose to 103.6 in 1952 ; 105.6 m 1953 ; 112.9 in 1954 , 
140.0 in 1958 and to 171.1 in 1969-70. The recessionary trends 
which affected several sections of the industry in general and the 
engineering industries in particular during 1966 and 1967 were 
reversd in 1968. Along with the rest of the economy, the industri¬ 
al sector showed distinct signs of recovery. Several industries have 
shown noticeable increases during 1969-70 when industrial produc¬ 
tion recorded an increase of 7.3 percent. 


Diversification of Industries 

During the First and Second Plan (1951-52 to 1960-61)there 
have been notable growth and diversification in Indian industry. 
The Second Plan period has been particularly remarkable in this 
respect* A number of industrial projects have been completed in 
the public sector- Three new steel works, each of 10 lakh tons 
capacity, were completed and two existing steel works in. the 
private sector doubled their capacity so as to bring their ingot 
capacity to 20 lakh and 10 lakh tons respectively. In the field of 
heavy engineering industry, the foundations were laid of heavy 
electrical and heavy machine tools industries. The production of 
machinery for cement and paper industries started for the first time. 
A number of new chemical products were manufactured such as 
urea, ammonium phosphate, penicillin, synthetic fibres, newsprint 
and dye stuffs and so on. There was a greatly increased output 
of the basic chemicals such as nitrogenous fertilizers, caustic soda, 
soda ash, sulphuric acid etc. The output of such industries as 
bicycle, sewing machine, telephones, electrical goods, textile and 
sugar also increased. 


Despite the diversification of the industrial structure and the 
background of excess capacity in a large number of industries for 
the past few years, the need for expanding industrial capacity 
selectively to keep ahead of demands which will and must inevitably 
grow cannot be overlooked. 


In short, the experience over the past year or two shows that 
while the prospects for continued economic growth are good, the 
opportunities available cannot be fully seized without continued 
vigorous efforts in a number of directions including export promo- 
tions mobdjzation of resources, a healthy climate for investment 
ana for improvement of productivity and the involvement of larger 
and larger sections of the people in the process of development. 


ment ? lan i aid 8 re ater emphasis on the establish- 

OTDhasfson t h n ^ ?r0duccr 800ds industries, with especial 

phasts on machine building programmes. The Fourth Plan laid 
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down the following priorities for the development of industries in the 
country— 

(i) increasing existing capacities to levels required for pre¬ 
sent or future developments, in particular providing 
for more adequate internal supplies of essentials in in¬ 
creasing demand or needed for import substitution, or 
for export promotion and 

(ii) taking advantage of internal developments or availabili¬ 
ties to build new industries or new bases for industries, 

(in') increased production from domestic industries of com¬ 
modities required to meet essential needs like essential 
drugs, paper, cloth, sugar etc. 

(iv) expansion and diversification of capacity of the heavy 
enrineerina and machine building industries, castings 
and forgings, alloy tools and special steels etc. 

The following table shows the production of selected Industries 
in different years since 1967-68. 

Table 88 


Ptoduclion of Selected Industries 



A. MINING 

1. Coal including lignite (Million tonnes) 

„ T ” ” 

2. Iron ore 


784 

207 



B. METALLURGICAL INDUSTRIES 

1. Pig Iron (Million tonnes) 

. . » ” 

2. Steel ingots 

3. Finished Steel 

4. Steel castings (000 tonnes) 

. . 99 ” 

5. Aluminium 

6 . Copper (Virgin metal) 

C MECHANICAL ENGINEERING 
INDUSTRIES 

]. Machine tools (Crore Rs.) 


73-2 

63.3 

48-6 

49 

135-1 

98 

29.86 


61.2 

51.4 

403 

47 

156.9 

11.0 

53.2 


2. Cotton textile machinery 

f* 

3. Sugar Mill 

4. Cement Machinery 


16.5 
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5. 

Railway wagons 

(000 No.) 

11*7 

12-78 

6. 

Automobiles (total) 

99 

76-6 

73-82 


(a) Commercial Vehicles 


40.8 

31.91 


(b) Passenger cars etc. 

» 

35*8 

41-91 

7. 

Motor Cycles and Scooters 

51 

91.0 

90.80 

8. 

Power Driven Pumps 

J) 

36-6 

23.9 

9. 

Diesel Engines (Stationary) 

99 

135.2 

3263 

10. 

Diesel Engines (Vehicular) 

99 

— 

— 

11. 

Bicycles 

99 

19.59 

142-8 

12- 

Sewing machines 

99 

360 

289 

D. 

ELECTRICAL ENGINE¬ 





ERING INDUSTRIES 




1. 

Power Transformers 

(000 k. v. a.) 

53-5 

73-2 

2. 

Electric Motors 

(000 h. p.) 

21-04 

220 

3. 

Electric Fans 

(lakh Nos.) 

155 

177 

4. 

Electric Lamps 

(Million nos.) 

86 6 

1127 

5. 

Radio Receivers 

(000 Nos.) 

1758 

1620 

6. 

Electric cables & wires : 





(a) Aluminium Conductors (000 tonnes) 

60-6 

— 


(b) Bare copper conductors ” ” 

2-3 

— 

E. 

CHEMICAL & ALLIED 





INDUSTRIES : 




1. 

Nitrogenous fertilizers (N) (000 tonnes) 

667 

1430 

2. 

Phosphatic Fertilizers (P. 205) ” 

164 

— 

3. 

Sulphuric acid 

99 

1187 

8210 

4. 

Soda ash 

99 

430 

424 

5. 

Caustic Soda 

99 

859 

356 

6. 

Paper and Paperbcard 

99 

710 

700 

7. 

Rubber Tyres and Tubes : 





(a) Automobile Tyres (Million Nos.) 

35-9 

94-9- 


(b) Automobile tubes 

99 

_ 



(c) Bicycle Tyres 

99 

137*5 



(d) Bicycle Tubes 

99 


53-tV 

8. 

Ccment (Milliont onnes) 

137-5 


9. 

Refractories (000 tonnes) 

622 


10- 

Refined Petroleum 





Produc,s (Million tonnes) 

163 

i6a 
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F. TEXTILE INDUSTRIES : 


1. 

Jute Textiles 

(000 tonnes) 

935 

795 

9 

Cotton Yarn 

(Crore kgs.) 

96-2 

— 

3. 

Cotton Cloth total 

(Crore metres) 

775-3 

699 


(a) Mill Sector 

99 

419-2 

— 


(b) Decentralised Sector ” 

356-1' 

345-0 

4, 

Rayon Yarn 

(000 tonnes) 

98-9 

— 

5- 

Art Silk fabrics 

(Crore metres) 

86-5 

— 

6. 

Woollen manufactures 
(a) Woollen worsted 

• 

• 

Yarn (Million kgs.) 

187 

197 


(b) Woollen Worsted 

Fabrics ( „ metres) 

122 

162 

G. 

1. 

FOOD INDUSTRIES : 

Sugar (Lakh tonnes) 

42-6 

3L2 

2. 

Tea 

(Crore kgs.) 

40-1 

590 

3. 

Coffee 

(000 tonnes) 

67-9 


4. 

Vanaspati 

99 

488 

534 

H. 

ELECTRICITY 

GENERATED 

(Billion k. w. h) 

51*3 

540 


Some indication of the industrial Pattern °f India may^be 

available on a comparative basts of ir n ^ ve L P r«n age fo the 
in industries and public utilities and their relative percem industry, 
total number of economically active population 

The diversification in industrial struc.ure ’"'oussectors The 
emjtlc^yment 11 increase e from^l02°000 I3 to 1 2MloOdpother 

disrscz ws p 1 

was as high as 400 percent for the pertod 1968-69. 

The larcer the percentage of P°P u ‘f'“"^'^^'“nPy lean 
industries the more must ^ he d ,nd g S c iX e d services and more must it, 
relat'ivdy, Switch Zy from^hfconsumer goods for the satisfactton 

of basic needs. 

r Indian.economy has substantially in- 
The changing pattern J ndl de ° he county. Imports of cer- 

fluenced the sti ™ cl " r( ; ° f /?I ^ d hj gher leve l because of some- 

eals in 1963-64 and l 964 * 65 T hef n creasingproduction coupled with 
what lower domestic crop. cotton and transport equipment re¬ 

drastic cuts in the »mpo 'Ipendeni on imports. Formerly copper 

Instead errand S.S5.* were exported while today they are 
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replaced by refined lead, electrolytic copper rolled and wrought 
sheets, wires, cables etc. Instead of iron ore India today export? 
different kinds of machinery, structural steel constructions, electrical 
goods etc. The export of timber logs has fully given place to sawn 
timber, hardboard, plywood, veneers, furniture and paper in the 
export. Production of chemicals, matches, explosives, leather, 
textile, glass earthenware, ceramics and other industries show 
increasing export surpluses and is appearing in the World marke 
in greater quantities. The Industry is today able to produce com¬ 
plete industrial plants, power station equipment for mines etc. 


The change in the structure of the foreign trade is accompa¬ 
nied by alterations in its direction as well. Previously India with 
her agricultural products, minerals and other raw materials was 
bound exclusively to the foreign market. Today her products are 
exported to foreign countries. The import trade, however, is still 
restricted to a smaller number of countries. Apart from the indus¬ 
trial goods, India is an exporter of raw materials such as cotton, 
wool, rubber, jute, rice, coffee, cocoa-bean, spice and fruits etc. 

The changing pattern of the Indian industries has substantially 
been influenced by the chemical industry of the country. “Old 
industries have grown, new industries have been started new plants 
laid, and new technical skill built up. The iron and steel industry 
has taken up several new and difficult lines of production, and has 
made a success of them. The establishment of new industries like 
aluminium and various chemicals, both heavy and fine, has also 
added greatly to India's economic strength. The manufacture of 
machine tools has been firmly established, and the engineering in¬ 
dustry has been greatly enlarged. India’s natural resources in regard 
to not only metals and minerals, but fibres, wood, leather, vegetable 
oils, paints and rubber, have been tapped for building up 
new basic industries. In the result, our basic industries have also 
expanded, new basic industries have been planted and India’s 
industrial structure has been greatly enlarged. We were thus put 
on the road to a broad-based industrial development which may 
soon rectify the lopsidedness that has long characterized Indian 
manufacturing industry. 


QUESTIONS 


1 . Estimate the potentialities of India for the development 

of large-scale manufacturing industries so far as such development 
is dependent upon geographical condition. 


!^ to p° nsi£ leration the economic and geographical 
a • J nd,a * dlscuss the possibility of its development into 

noint^*I?V t c °untry. Examine from the geographical 

‘f nd , u n r' — prises ^ the 


tries. 


3. Write an essay on the changing pattern of Indian Indus- 
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Metallurgy was little developed in India before independence. 
The earliest attempt at the manufacture of iron and steel by modern 
methods, made in 1830 in South Arcot, failed. In 1874 the Bara- 
kar Iron Works started work on the Jharia Coalfields; the works 
were acquired by the Bengal Iron and Steel Company in 1889. 
Production amounted to 35,600 tons in 1900- The Tata Iron and 
Steel Company, established by the late Jamshedji Tata in 1907 at 
Sakchi, Bihar, first produced pig iron in 1911 and Steel in 1913. 
The two other important manufacturers were the Indian Iron and 
Steel Company (formed in 1908 at Hirapur near Asansol, Bengal) 
and the Mysore State Iron Works (now Mysore Iron and Steel 
L?d) started at Bbadravati in 1923. By 1939 the production of 
steel and pig iron was over 8 lakh and 18 lakh tons respectively. 
World War II gave an impetus to the industry- 

After independence wide vistas of developrner.t opened up 
before the Indian industry. During the First Five Year Plan, 

addition to preparatory work for ^bdng carried out 

restored after the second World War, worK was b furnaces 

on the fundamental reconstruction of the P * f harging w j t h 

were improved (hearths w-w^ed ^chanized inclined 8 skip 
raw materials and iuei were pence c v furnaces was 

hoists were installed), the capacity o P powerful drives, 

increased, rolling mills were eq “ ,p P . Tfa output 0 f pig iron 

and heating furnaces were reconstructed 1 be outp 

and steel in India grew from year to year. # 

During the first 

and steel industry, ^Pped wi a achieved a considerable 

was practically created anew. We not oniyj^ ^ ^ crealed new 

increase in the production o qu fat about qualitative changes 

branches of metallurgy tha j be production of special 

in the structure of Indian up in India at all, increa- 

grades of steel that had not bee i taken ]d satisfy the demands 

sed sharply. Electro.metallurgy, h ^ s|cd . heat resistant, 

of machine building plants in peeja e(c > was created 

acid resistant, hJgh-spee , B * ^ ^ • ro n and steel industry 
anew . Naturally the raP>d gro'v>h of the ^ bra of 

of India verted a dectstve .nfluence on metal | urgica l indus¬ 

try Tt'bccame possS ^nifthe Ruction of autontohdes. 
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tractors, aeroplanes, chemical equipment, power installations, pre¬ 
cision instruments tools. 

Further improvement in production technology featured better 
preparation of raw materials and fuel (coke) in blast furnace prod¬ 
uction, the use of oxygen in steel production, the development of 
periodic and economic cross sections of rolled stock. Wide scale 
mechanization of laborious work and the automatization of pro¬ 
duction process has been achieved. 

One of the most important problems facing Indian metallurgy 
is the development and introduction of new technology in steel 
smelting production, and the development of continuous process 
coasting. 
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A wider use of oxygen for sharp intensification of a number 
of important metallurgical processes is planned. IndiaD metallogra- 
phists are conducting extensive work in developing new grades of 
steel and alloys, possessing a wide variety of mechanical, heat 
resistant, corrosion resistant, and other properties. Figure 63 shows 
the metallurgical industries in India. 

Iron and Steel is the important metallurgical industry in India.. 

IRON AND STEEL INDUSTRY 


The iron and steel industry is the basic industry of the 
modern world. But the art of manufacturing iron was known to 
India at least one thousand years before Christ. The iron pillar 
at Delhi is a standing proof of the quality of iron produced in 
India in ancient times. The famous Damascus blades of the Sara* 
cens were made of Indian material. In modern times, the first 
attempt at steel making in India was made by an I. C. S. officer,, 
named Joshiah Heath. His scheme failed. It was the Barakar 
Iron Company, which later passed into the hands of the Bengal 
Iron Company, that first succeeded in this object. 


But it was only when the Tata Iron and Steel Company took 

nn this work that steel production was start ^d in India. c . e .° 

up this work mar s F wa$ tQ make ^20,000 tons of pig-iron 

P u 8 ' ir °^\ h d t£ Production of the Indian Iron and Steel Company 

! o?t 0 he U My°sore 0f S«e e l Works is expected to meet the 

normal demand in India. 

The most important factors in the development of the modern 
iron and steel industry are 

• i. m fue] and (c) market. The other factors 

(a) Raw materta s W Man locatjonal adV antages are 

like communication, sKiiie 

Of minor importance.) and s(eel 

While considering the . . deV ^ ha ?? t e r J kes us is the lack of ade- 
industry in India, the k jQ(lustry are in demand 

auate market. The P rod ^ c ‘ s ° ieties . Machinery and tools for 
mostly by industrialized ur a communications, steel 

Ee factories, rails, wagons and ^" and th0US ands of such 
girders and door . frames for ; ocieties today. India s 

Sward indistr r ia.'“ She ^ towns 1 ; he. has J she 

^littfe o a f S ir V on y and steel industry.. 
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The other thing that strikes us is India’s poverty in coal. 
Coal is the only important fuel that is used in the iron and steel 
industry today. Electric furnaces are in use in some countries like 
Sweden, Switzerland and the U S.A. But their output is negligible; 
besides they handle only a special type of iron-ore. India’s lack 
of suitable coal for iron and steel manufacture is, therefore, her 
greatest drawback in developing this industry. 


As good coal is indispensable for iron and steel manufacture, 
we notice that practically the whole of this industry in India is 
centred near the coal-fields of Jharia. The supplies of iron-ore are 
widespread over the Peninsula, but they are seldom utilized, as 
they are not easily accessible to coal. 


But while India is poor in suitable coal and has little market 
for iron and steel goods, she has immense supplies of good quality 

i • .... possible to take this ore to places where 

coal is easily available to smelt it. This can be taken to places 
on the coast where iron and steel works can be started with the 
help of imported coal. This is being done by Brazil, which is 
importing coal for the purpose from U.S. A. But the market for 
steel must be enlarged first. It is also believed that the new Knipp- 
Kcnn process of steel manufacture enables the use of inferior coals 

? r ?‘ Tbe pi ?* iron produced by this process is later 
refined with the-help of electricity which can again be made from 

'SfthV 'Yu hth,s Process India can make the cheapest steel 
"L th , W ° f r d ' About . two-thirds of the cost of steel-making is on 

in? 60°' fn Mo/ ma f ,ena,s - /“dia uses a very rich iron-ore contain- 

of S thenr, l 9 H-° f meta ,Q ,L In Eur °P c and in America most 
USA% TnHfn d n ,? P °° rer .‘ a metal (40% in Europe and 50% in 

Mlv about iJ/" f r0n ', 0rC J S 3 1ow P^^oric ore, having 
of nhosnh^r 4 /0 °!i pbos P. horus - European ores contain 11% 

in IndJffe .* a n ’ tberefore . are costlier to refine. The coal us*d 
the 'etc r S “ £ n‘‘ n2 P/ ac,i ? al| y free from sulphur. This is no? 

ire that lherc are 1000 ororc ‘ons of such hi-hTrade 

abourlcoo ,^s Sent ra,C ° f COnSUmpti01 ' 'h^ ore should Iasi 


The following table gives the annual 
U. S. A. 

per head consumption:— 

U. K. 

1,237 lbs. 

Australia 

628 „ 

U. S. S. R. 

480 „ 

France 

240 „ 

Belgium 

322 

India 

501 „ 

EG—26 

12 „ 


402 


Economic Geography of India 


/ The present iron-manufacturing centres in India can be divi- 
deiJnto two classes :— 

(1) The pig-iron and steel manufacturing centres; and 

(2) The pig-iron manufacturing centres. 


Steel manufacturing requires proportionately more iron-ore 
than coal, while pig-iron requires, proportionately, more coal than 
iron-ore. The Indian Tariff Board of 1924 calculated that for 
manufacturing 1 ton of pig-iron 1 3/4 tons of iron-ore and 12 tons 
of coking coal are required in India; while for 1 ton of finished 
steel 2 tons of ore and 1 3/4 tons of coking coal are required. 


The bi^aest iron and steel works in India, the Tata Iron and 
Steel Works°at Jamshedpur are, therefore, situated nearer to the 
iron-ore supplies than to coal supplies/ The smelting works at 
Kulti, Burnpur and Dhanbad-producing mostly pig-iron-are 
situated, on the other hand, nearer to coal and iron-ore. 


According to the 1958 Census of Indian Manufactures, there 
were 167 larce and small iron and steel works in India, in which 
about Rs 183 crorcs of capital was invested and 93,283 persons 

were employed^ 

/ There ar0 / a t present four main producers of iron and steel, 
viz. :— 

(i) The Tata Iron and Steel Co-, Jamshedpur. , 

(ii) The Indian Iron & Steel Co. 

(iii) Mysore Iron & Steel Works, Bhadravati. 

(iv) Hindustan Steel Limited at Drus. Bhilai and Rourkela 
The tota. capacity for piston and^finished steel is estimated 

w “‘ Bensal - 


1 Tata Iron & Steel Company 

, The Tata Iron and Steel Works owe 
Historical Background. ™ i® Nusserwanji Ta ta,who was 

W1- - ?. - BJMS asKf 

u„di sup*pli«^abon^one ^ ^jgij^haria ^sup* 
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and ignorance lay in industrialization, the three basic ingredients of 
which were knowledge, power and steel- And Jamshedji gave 
India her first research institute, the Indian Institute of Science at 
Bangalore, her first power generating system. The Tata Hydro¬ 
electric projects, which account for nearly one-sixth of the total 
electric power generated in India even today; and her modern steel 
industry, the Tata Iron and Steel Company’s works at Jamshedpur. 

Tata Steel’s efforts helped India not only to take the first 
steps towards industrialization, but also to lay the basis for the 
future development of India’s steel industry. In December 1911, 
the 100,000 ton plant produced its first cast iron and rolled its 
first steel ingot in February 1912. The plant attained capacity pro¬ 
duction by 1916 to meet war demands. 

Situation. The site of the Jamshedpur Works has been selec¬ 
ted in a narrow valley formed by the river Subarnarekha and the 
Khorkai rivers in the district of Singhbhum in Bihar- The valley 
is only about four kilometres broad where the works are situated 
between the two rivers. The sketch map shows that this is the 
only fairly extensive, flat and low land area available in the vicinity 
ot the hills that extend miles around- Iron works require large 
areas of flat land for their operation. This valley is, therefore, an 
■advantage to the Jamshedpur Works- The hills to the south of . 

this valley are the source of the coveted iron ore deposits of 
Orissa. 


« Minerals and Source of Power. The main source of iron- 

* U P ply of _j£ e Jamshedpur Works lies in these hills within 96 

?Jl treS ’ J h ? COa * u Pp Kcs come the Jharia coalfields at 

an average distance of about 160 kilometres. 

sunnIv^h^ r wJv e nvers ’ the Subarnarekha and the Khorkai 

Zta “VE**"' The Wa,er r «l ui « m »nts in the iron 

\Noncs are very large. The presence of these rivers is therefore « 

^flow^nd almo e f ri yCd by Jamshedpur. These rivers’are irregular 
pumned If y V p . dur ‘?* summer. The water is, therefore, 

hi “ tank The\5i h ° r , k "> wh'chts. nearer the Works, and stored 
used in m-it-in e | ,°^.the Khorkai also supplies sand which is 

main ha” a 0 ^ h g e Has l f °p T*™: ■ The are served by the 

towns of India—Bomhae I° min g the two most important 

markets for 'TkSSTSSE! Cal ‘ utla - which P^vide the biggest 
brought to the Works by the'brln^’un^of th is £?*£""" ““ 

from £mger°dfstances is'the ff?”' raw ma,erial which “mes 
tunately, most o “he larger ° r do ’? rai,e) - Unfor - 

distances above 320 kilnmeirec r urrenc ® s of good limestone lie at 

limestone found neart tre inf°“ the ^“^P” Works. The 

nearny are inferior, and irregular in quality of 
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the material. Recently a large deposit of rich dolomite has been 
discovered near Sulai, a village situated a few miles from Dhatura 
station on the line of the E. Railway near Jharsugudha in Orissa. 
Great importance attaches to this discovery in view of the easy 
communication both with Tatanagar and Burnpur. The Jamshedpur 
Works first got their supply of limestone from Katni near Jabalpur, 
but now they operate their own quarries at Pagposh, in Gangpur, 
which produces a dolomatic limestone which is inferior to the true 
limestone. 

Manganese etc. The other raw materials, manganese ore, fire 
clay and chemicals are requiied only in small quantities, and are 
available near at hand. 


L( hour force. The Jamshedpur Works are situated in a region 
that is infertile and very thinly populated. The inhabitants of the 
reoion are the backward Santhal tribes who do not cate to work 
jn°factories. The labour force is, therefore, recruited from the 
densely populated valley of the Ganga mostly Bihar, U. P. and 
M- P. The skilled labour is now mostly Indian and only partially 

foreign. 

The Tata Iron and Steel Company has developed plans for 
the modernization and expansion of its Steel Works at Jamshedpur- 
The normal capacity of the plant at present is about 20 lakh tons 
of steel ingots (15 lakh tons of finished steel) per annum. 


Establishment of an uptodate plant for the manufacture of 
refractories required by the steel industry and a plant for the 
utilization of blast furnace slag in the manufacture of hght weight 
aeeregate and hollow blocks has been completed It is.unders 
tood that the firebrick plant will meet most of the requirements 
of the Steel Works in the way of refractories and as the plan 

§?sf mmm 

not only w '' ed J \v or ks rely on ils own r « ources for tbls im ‘ 

no a , a am “aw material- Thc Steel Company bas already vast repr¬ 
ess of suitable raw material for the fire-brick plant- 

Efficient utilization of industrial wascSSEw&S 
slag has received considerable attendon of £•»» b e r of 

,h *‘ is lisht ’ cteap and bas 

better heat insulation properties. 
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aual output to 1.3 million tons of steel ingots. Into this was dove¬ 
tailed, in 1956, a further expansion programme to raise output to 
2 million tons of ingots per year and completed early in 1959. 
The plant now consists of five batteries of coke ovens; six blast 
furnaces; three steel melting shops, two blooming mills and other 
finishing mills, including a wheel, tyre and axle plant. 


Fourth Plan E<pansion. As part of the programme of develop¬ 
ment of the steel industry in the country during the Fourth Five 
Year Plan, the Tata Iron and Steel Company agreed in principle 
in 1963, at the instance of the Government of India, to undertake 
an expansion of capacity of an additional million ingot tons. 
Later, Governmint requested TiSCO to consider an expansion 
scheme of the Jamshedpur works by two million tons of ingots in 
the Fifth Plan to bring down the capital cost per ton of ingot 
steel. During the Fourth Plan TISCO is likely to expand produc¬ 
tion to 30 lakh tons of ingot steel. 

Indian Iron & Steel Company 

Under the Steel Companies Amalgamation Act (1952) the 
Indian Iron and Steel Co- has been amalgamated with the Steel 
Corporation of Bengal and the new company has been named the 
Indian Iron and Steel Company. 


Site. The important pig-iron manufacturing centres of Kulti 
and Burnpur are situated on the coal-fields. They are in a thickly 
populated area where the network of railways joins them to Calcutta 
whjch is the largest iron market in India. The expats of pig-iron 
manufartured by these centres also go via the part of Calcutta. 


... -Power. The iron works at Kulti, on the Barakar river, a 
tnbutary of the Damodar river, are the oldest existing iron works 

«f l t hi*' Th * e ?» ,lC r f L th t works was ori g‘n a Hy chosen on account 
of the proximity of both coal and iron-ore. The out-crop of the 

GAMl°rn Wf C K betWeeQ the coal-bearing BARAKAR' and RANI- 
v^VrV\£ k tretche i , east aQd wcst fr °m the Works, and for many 
s»nniv th r C ay n j >du e t of this iron-stone constituted the only 

■ deD0rite f in KoZi h Wo u rks \ Now > the richer ore from the 
posits m Kolhan has taken the place of iron-stone shales. 

onlv J*t e i C ° a l su ? ply i^ obtained from the Ramnagar Collieries 

NninA^h fr0m ? Cu l t, » and from the adjoining collieries of 

^om Bil fG J , hariafieId * The limestone is obtained 
the N E Rly. “ 3P a,S ° from Para S hat a ni Baraduar on 

Transportation 


* * r is s 


406 


Economic Geography of India 


miles (211 kins.) away from Calcutta. The ore supplies come from 
Gua, in Kolhan. There is a branch railway line to Gua. Coal 
is obtained locally. Water supplies are obtained from a large reser¬ 
voir on the works into which it is pumped from the Damodar river 
which is 7\ miles (4 kms.)away. 

Raw materials. Iron ore supply for IISCO comes from Bihar 
and is connected by E. Railway. Limestone as a flux is used in 
blast furnace and comes from Gangpur and Paraglas mines of 
Bihar. 

Recently iron smelling has been started at Belur near Calcutta 

also. 

In 1970-71 IISCO produced 465.7 thousand tonnes fand 242000 
tonnes saleable pig-iron and finished steel respectively and in 1970 
the production of respective items were 456000 and 322000 tonnes. 

Production. The IISCO Scheme of increasing production from 
10 lakh to 13 lakh tons of ingots has also been approved and the 
company is negotiating with the World Bank for a foreign exchange 
loan. 



3. Mysore Iron and Steel Works 

Site. A distant iron-smelting centre is far away in 
where no coal is found. Charcoal, therefore, makes up t’ 
tage of coal. It is obtained from the rich forests of M: 
smelting iron-ore- This is the only large centre in India w _ 
charcoal in place of coal. The works are located at Bhadravati 
on the Birur-Shimoga branch line of the Southern Railway, about 
11 miles (17.6 kms.) east of Shimopa. The site has been selected 
on the west bank of the river Bhadra where its valley widens to 
about 8 miles (12-8 kms.)- Immediately in the neighbourhood are 

large reserves of forest. 

Sources of Raw Materials. The raw materials are transported 
to the works by tramwa>s and the Birur-Shimoga meter-gauge 
railwav The ore comes from Kemmangundi on the top ot the 
Bababudan hills, about 26 miles (41.6 kms.).south of Bh-d«vau. 
It was first proposed to bring the dolomite flux from Tumkur dis 
Etota. Se Ltof transport being heavy, the proposal tvasgtven 

UP dda^near*Gangpur°'l 3 U ml 1 es (2? kms.) east of Bhadravati. The 

latluihn hill Qf« S “'"™ S 

iuncle trees which cannot be made use of for any better purpose. 
The Bhadravati works are better situated in'respect of ore and flux 
supplied than any other large iron-smelt,ng centre ,n Indta. The 

ore used is, however, inferior. 
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Production. Apait from the major production of pig-iron or 
steel in the iron works, the works also produce a large quantity of 
chemical by-products from coke. Coaltar and ammonium sulphate 
are the important by-products in the works where coke is used for 
smelting, i- e., in Tatanagar and K.ulti, etc., while lime acetate, 
wood, alcohol and wood tar arc the by-products at Bhadravati where 
charcoal is used. The manufacture of cement is another industry 
started recently at Bhadravati to make use of some of the by¬ 
products of the iron works, especially slag The plant also produce 
some quantities of special steel. Pig-iron producing capacity is 
also to increase to 2 lakh tonnes a year. The programme to 
produce 77,000 tonnes of alloy and special steels at the works is 
progressing. 

NEW STEEL PROJECTS 


Even in the First Five Year Plan, with its major emphasis on 
agriculture, provision was made for the stepping up of the annual 
steel output from a million tons in 1950 to a target capacity of 1.65 
million tons. In December, 1953 the Government of India conclud¬ 
ed an agreement with the well-known German combine of Krupp- 
Demag for establishing a half million ton plant at Rourkela in 
Orissa. This was to be the first of a series of such agreements for 

« collaboration in the expansion of India’s Steel industry— 
e Soviet Union for the establishment of a Second new plant 
lai in Madhya Pradesh ; with the World Bank for the 
on of capacity of the Tata’s plant at Jamshedpur ; and 
consortium of British firms for the establishment of the 
tew plant at Durgapur. 

4 . Ronrkela Steel Plant 

Amidst the picturesque hill scenery of Chhotanaepur, at Rour- 
Jcela—some 412 kilometres away from Calcutta on the main railway 
line to Bombay—a modern township of steel has been established. 

Raw materials and transport 

^ mon f the va ”ous materials required in Steel making, the 
more important are Iron ore, coal, manganese ore and limestone. 

Iron Ore. The vast bulk of iron ore supply for the Rourkela 
plant comes from mines of Barsua and Gua. Kourkela 

jharia C fidds p,ant ?° mes from Kargali, Bokaro and 

India like manv dUCtl °” demands hl 8 h grade coals of which 
a, like many other countries, possesses only limited reserves. 

area . Lime Slone% Limestone comes mostly from the Purnapani 

Water Supply. An abundant supply of water is a neceesarv nr* 
V W ? ecl *******unit A broad idea 0 ?tKU 
Can be bad frcm lhe f act that, at Rourkela, nearly 25 million 
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gallons of water a day is needed for cooling purposes and for the 
scrubbing of gases alone- 


Transport. Rourkela enjoys a favourable location in respect 
of railways and roads. Rourkela is connected with Calcutta and 
Bombay which are two extreme points of the main railway line. To 
meet the demands of Rourkela, a number of new railway lines are 
being laid in the coal and iron regions. A 64 kilometers branch 
railway line is being laid between Rourkela and Dumaro for trans¬ 
porting iron ore. 

Production. The first blast furnace of the one-million ton 
plant was inaugurated in February 1959- The plant which has been 
the first unit to produce steel in the public sector, produces steel 
by L. D. process. This process, it is claimed, has the advantage of 
lower capital and operating costs, higher rate of production and 
saving in space and ancillary equipment. It also releases by-pro- 
cucts for the manufacture of fertilizers and a series of important 
chemicals. 


The tonnage oxygen plant is a key unit of the integrated steel 
works at Rourkela and is to supply low cost pure oxygen for the 
manufacture by the oxygen blowing L.D. process of the three 
fouiths of the million ton ingot steel annually. The tonnage oxygen 
plant which is the biggest of its kind in Indian Republic consists 
of three units each designed to produce 100 tons of oxygen of 99.5 
percent purity and about 160 tons of pure nitrogen of 99.99 percent 
purity per day. Provision is there to produce liquid oxygen to be 
utilised in ore mines for blasting purposes. 


The first unit of the oxygen plant which was commissioned in 
December 1959, has so far produced about 14,000 tons of oxygen o 
average purity of 99.5 percent. With the second air seP* rat ’° n umt 
the production of oxygen at Rourkela is about 200 ons P r ^ 
The oxynen is supplied to L. D-.steel plant open hearth furnaces 

and biast furnaces etc. through pipelines. 

The olant is also equipped for recovery of crude benzol, 
coaltar and ammonia from which a variety of chemica pro u 
can be manufactured. 

Besides the above, the following new items were added 

(i) The biggest Steel rolling mills in Asia involving approxi- 
mately 10-8 lakh tons of steel has been completed at the Rourkela 

Steel Project. 

/"\ n i , n f bein'* set up for the production of steel 

®! t&xzPft&'Z* «■* 

specifications of pipes 8.3/4 m. to -0 inches. 
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Production in 1969-70 included 10.77 lakh tons of iron and 

10.8 lakh tons of steel ingots. The fertilizer November! 

adjunct to the steel plant was also comraissio . nitrate 

1962 and produced 1.90 lakh tons of calcium ammonium nitra 

duriDg 1965. The annual capacity of the R ® u , r ^^ n P ! ^ t ‘ 12 b ] a kh 
expanded to 18 lakh tons of ingots which is 

tons of finished steel. Its further expansion to 25-35 lakh tons 

under consideration. 

'Bhilai Steel Project 


Bhilai Iron and Steel Works, a Government of India enterprize, 
has been established with Russian help. The Russian Government 
has provided structural machines and equipments as well as techni¬ 
cal assistance for the construction and working of the plant. 1 he 
work of erecting the plant started in early 1957 and the plant has 
been almost completed and is in full production- It is in a posi¬ 
tion to produce annually 25 lakh tons of steel- 


Location. Bhilai Iron and Steel Plant has been established 
near Bhilai, a small village, in the Durg district of Madhya Pradesh. 
Extensive level land with hard soil of Bhilai area is the most suitable 
site for the erection of the plant. 


Raw materials. For steel making the most important raw 
materials are Iron Ore, Coal, Manganese and Limestone. 


Iron Ore. Iron ore supply for the Bhilai Plant comes from 
Dballi Rajhara hills which lie at a distance of about 96 kilometers 
south of Bhilai and is connected by a newly built railway. The 
iron ore deposits of this hill contain not less than 65% of iron- 


Power. The coal supply for the plant, however, is not very 
favourable and the fields of good coking coal of Jharia and Bokaro 
are 76 kilometers from Bhilai. But these fields under transport 
facility supply coal to Bombay, They can well supply coal to 
Bhilai plant also, which is on the main railway line between Jharia 
coal fields and Bombay. Other important coal fields are Kargali, 
Bokaro and Korba. 


Limestone . Limestone as a flux is used in blast furnace and 
open hearth operation comes from Nandini mines which are hardly 
” k^ilometers north of Bhilai. A railway line is running from 
Bhilai to the mines. 

n i ^ an 8 anes ® 1ore a raw material for the plant comes from 

Bhiif? piant a wh,ch ,s about 160 kilomcters fe y railway from the 

. Water. The question of water supply is important to be taken 
£P consideration in case of steel plant since it is required both 
for the plant and for the township. The two tanks, Maroda Tank I 
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was in existence before the establishment of tbe plant and Maroda 
Tank II was constructed after the construction of plant to supply 
water. These tanks are connected by Tandula main canal which 
takes its source from the water head of Tandula river which supplies 
water to the tank throughout the year. 

Transportation. Bhilai enjoys a favourable location in respect 
of railways and roads. Bhilai is connected with Calcutta 
and Bombay which are two extreme points of the main railway 
line. Some railway lines have been recently constructed to serve 
the plant for hauling raw materials which are required for the 
plant. 


Production. From the time the first units of the plant were 
commissioned to the end of January 1961, the Bhilai works has pro¬ 
duced 1,148,000 tons of coke, 1.055,000 tons of pig iron, 398,000 
tons of steel, 327,000 tons of merchant steel, 2,081,000 tons of iron 
ore and 746,000 tons of limestone. 

Iron is converted into steel by the conventional open hearth 
process in six furnaces of 250 tons capacity each. The rolling mills- 
consist of one blooming mill, one continuous billet mill, one rail 
and structural mill and one merchant mill. These will convert one 
million tons of ingots into the following products: 


Rails, standard gauge 

100.000 

Rails, narrow gauge 

10,000 

Railway sleeper bars 

90,000 

Standard and broad flanged channels, 
angles and other light and heavy 
structural sections (beams with sec¬ 
tion height upto 24") 

284,000 

Rounds from 7/8' to 3' dia. and squares 
with sides 7/8' to 3" 

... 121,000 

Flats from 2' to 5" wide 

15,000 


620,000 

Billets for re-rolling at outside rolling 
mills from 2' X 2' to 3' 3 cross 
section. 

150,000 

Pig-Iron 

770,000 

300,000 
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The nlant has already exceeded the rated capacity in the pro- 
. . „r„hr iron steel ingots and finished steel. During 1962-63, 

mmmmM 

SSSSSicirae *= 

of fioished steel. 


Under the extensive programme: a coke oven battery, a 
furnace, an open hearth furnace and the slag granulation plant 
were commissioned in 1964. Eight more units were commi 
during 1965; the later of the remaining uaitswere commissioned 
during 1967. The plant is to be expanded further to 35 lakh tons, 
the U.S.S.R. Government has already committed the necessary 
assistance under a contract signed in August 1965. The first step 
for this expansion has been taken with Bhilai going in for the blast 
furnace which would provide enough iron to sustain a production 
of 40 lakh tons of steel. 

Dnrgapur Steel Plant 


One of the main projects built with British aid is the Durga- 
pur Iron and Steel Works. The construction of this work has 
created the prerequisites for the establishment of a powerlul 
metallurgical industry. 


Site. Apart from the availability of raw materials near at 
hand, the climate of the Durgapur area is congenial and unlike tue 
Calcutta area, the land here, with high bearing pressure, is suitable 
for building heavy industrial units. 


From the standpoint of siting a metallurgical industry and in¬ 
dustries based on coal carbonization there are very few sites in 
India which can give more satisfactory answers to the majority of 
the points raised above regarding selection of site than Durgapur. 

Haw Materials. If we look at the mineral map 64, we find 
that near Durgapur high grade coking coal can be had in the 
neighbouring coal-fields of Raniganj and Jharia. Although hich 
grade iron ore occurs in many parts of India, particularly^Madhya 
Pradesh and Orissa, it is only round about Durgapur, in the D.V.C. 
region, that large deposits of iron ore are found in close proximity 
to coking coal. There is no element of uncertainty or speculation 
regarding the quality or quantity of iron ore deposits of the 
Singhbhum iron belt and the cokiDg coal deposits of the neighbour¬ 
ing fields of Raniganj and Jharia. 
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Fig- 64. Availability of Raw materials near Durgapur. 


Transportation. The transport facilities are excellent, as there 
is an electrified four-track railway system, a major highway and an 
all weathering navigation canal linking this producing area with the 
consuming centres and the port of Calcutta. Produce from this 
area early reaches the biggest consuming centre around Calcutta at 
a transport cost lower than from any plant located in Bihar, Orissa 
or Madhya Pradesh—Durgapur being nearer Calcutta, only about 

160 kilometers by rail. 


Metallurgical Industries 4 

Production. The first blast furnace at Durgapur was inaugurat¬ 
ed in December 1959, with a capacity of 1000,000 ingot tons steel. 
The economic importance of the Durgapur Steel Plant does not lie. 
solely in its production of steel. It also produces a wide variety of 
by-products which include crude tar, ammonium sulphate crude 
benzol, benzene, toluene, pitch creosote, road-tar and anthracene 
oil. The table below shows the by-products of Durgapur plant 
per day. 

Table 89 

Showing the by-products of Durgapur Plant per day 


Gas 

60 million Cu. ft. 

Ammonium Sulphate 

57 tons 

Crude tar 

156 tons 

Benzene 

6240 Gal. 

Toluene 

884 Gal. 

Xylene 

182 Gal. 

Solvent Naphtha 

142 Gal. 


The Durgapur plant was completed in 1962 and almost all its 
units have achieved the rated capacity of production. Luring 1965, 
the plant produced 12.67 lakh tons of pig iron against the annual 
rated capacity of 12.84 lakh tons, and 10.7 lakh tons of steel ingots. 
The Third Plan programme was to expand the plant to 16 lakh in¬ 
got tons capacity to yield 12 lakh tons of saleable finished steel 
and (semis) in addition to 3 lakh tons of pig iron for sale. The 
expansion work has been completed. Further expansion to 34 lakh 
ingot tons is proposed for the Fourth Plan. 

^Bokaro Steel Plant 

Another steel plant is being set up at Bokaro with technical 
and financial collaboration of the U. S. S. R. under an agreement 

CO £ clud f; d J m J anua iy 196 5. The plant will produce sheet, hot and 
cold rolled strip and galvanised sheet. Provision has also been 

made for producing 8-80 lakh tons annually of foundry grade 

iron. 

* . T a production °f finished steel in three different 
plants of India are shown in the following table. 
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Table 90 


Production of three Plants in 

India 



Rourkela 

Bhilai Durgapur 
(Figures in tons) 

Hot-rolled sheets and Strips 

300,000 

• • • 


Cold-rolled Sheets and Strips 

50,000 

• • • 


Heavy plates 

200,000 

• • r 


Tinplate 

150,000 

• • • 


Structural Sections 

• . • 

284,000 


Flats, rounds and Squares 

• • • 

136,000 


Rails 

• • • 

110,000 

• • • 

Sleeper bars 

• • • 

350,000 

60,000 

Billets for re-rolling 

• • • 

150,000 

370,000 

Heavy forging blooms 

• • • 

• * • 

10,000 

Forging blooms 

• • • 

• • • 

60,000 

Merchant bar sections 

• • • 

500,000 

240,000 

Light and medium sections 

• • • 

400,000 

200,000 

Wheels, tyers and axles 

• • • 

• • • 

93,000 

Pig Iron 

10.7 

327,000 

300,000 

Steel ingots 

10-8 

12-7 

* a t 

10.7 

> • 


The development of the Steel 
during the Fourth Plan comprise the 
and Rourkela steel plants and of the 
as also the establishment of a new 
levels of development visualised und; 
mes are given below: 


IUUUWVI J - — — I 

expansions of Bhilai, Durgapur 
Mysore Iron and Steel Works 
steel plant at Bokaro- The 
*r these public sector program- 


Scheme 


Steel ingots Free pig iron 
(lakh tons) 


(a) Expansion of:— 

Bhilai 

Durgapur 

Rourkela 

(b) Mysore Iron and Steel 

(c) Bokaro Steel Plant 


40 

16 

25-35 

17 


3 

18 

24 

8-8 


Side by side with the> formation of^ g ‘ 
cer°s[ nameiy! the Tata Iron and Steel Co., Ltd., have also 







Metallurgical Industries 


415 


embarked upon large scale expansion programme. The programme 
of expansion of the TlSCO envisages increase in production in the 
first stage from 15 lakh tons to 8 lakh tons of finished steel- In 
the next phase, the production will be raised to 20 lakh tons of 
ingots and 15 lakh tons of finished steel. 

The Indian Iron and Steel Co-, Ltd., has programmed for an 
expansion of 13 lakh tons of finished steel. The Mysore Iron and 
Steel Works has also planned to increase its production from 
100,000 tons to 24 lakh tons- 


j^jtii a^s Production of Steel 

India’s production of pig-iron and steel is insignificant when 
compared with that of the leading industrial countries of the world. 
It gives us a great shock, however, to know that we produce even 
less than either Italy, Poland, Canada, Sweden, Austria or Hungary 
—all countries where, as in our case, agriculture is the dominant 
occupation. 


Due to lack of market in India, prior to independence, smelt¬ 
ing industry has become the source of exporting our iron ore to 
foreign countries in the form of pig iron- By this method foreign 
countries were able to get from India the metal without impurities 
contained in the iron ore. Iron-ore is a heavy and bulky material 
whose export to distant countries is not economical if exported as 
ore. If, however, it is exported as bricks of pig iron, the cost of 
transport is negligible. England and America could thus purchase 
pig iron from us and send it back to us as finished steel or machines 
at a much higher price. ■ 


Although the United States of America is one of the world’s 
largest producers of pig iron, she imports considerable quantities 
from India because of the unusual characteristic of Indian pig iron 
which gives it special value in the manufacture of steelA Pig Iron 
is mixed with scrap steel in the open hearth furnaces-)to make 
steel. The more scrap steel which can be used with the pig iron 
the less expensive and more desirable will the resulting steel be! 
Indian pig iron is a good scrap carrier, i. e., it makes possible 
the use of a greater amount of scrap, and because of this, American 
steel producers are willing to pay higher price for Indian pig-iron 
than for American pig iron. r 6 


r* Th u y * ar 1965 ^ as a P year in India’s steel economy. 

It was the first year in which production of iron and steel showed a 
large increase- With the expansion of existing steel works and estab¬ 
lishment of new steel projects, production in 1965 was 4532 thousand 
tons against 1260 thousand tons in 1955. Production of saleable pig 
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iron recorded a sharp increase from 1757 thousand tons in 1955 to 
6956 thousand tons in 1965. The following table shows the produc¬ 
tion of Iron and steel in the years 1969 to 1972. 


Table 91 

Iron and Steel Production in India 


Year Pig iron 
(000 
tonnes) 


Ferro-alloys Crude Steel 
(000 ingots 

tonnes) (000 tonnes) 


Semi-Finished Finished 
steel (000 Steel 

tonnes) (000 tonnes) 


1969 609.8 

1970 574.7 

1971 564.3 

1972 612.0 


15.3 

18.3 

17.4 

11.8 


533.7 
519.5 

488.8 
459.2 


90.6 

72.8 

86.1 

60.5 


404.1 

401.6 

384.7 
366.4 


Requirements of Steel for Selected Industries 

That the future development of forsteel 

geared to the pattern and size ° f * h ' $0 that lhe increased sup- 

sways-*»— - *-> 

Demand” jn India. waS estimated at 

The demand for sled by ° f jJ 7 Reduction, India will 

have “»% 

SSVSo^ and ,h Plans are as 

follows: 

Table 92 

Total Steel Requirements during 4ih and -t hj^ - 


1973-74 
Finished 

Steel 


Pig iron 


1978-79 

Finished Pig iron 
Steel 


(Figures in Million Tonnes) 



Domestic Demand 
Exports 

Total 
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Existing Capacity: 


(a) Main Produces 

6.69 

1.17 

6.69 

1.17 

(b) Secondary 
Produces 

0-36 

0.10 

0-36 

0.10 

Total 

7.05 

1.27 

7.05 

1.27 

Availability at 90% 
utilization 

6.35 

1.14 

6.35 

1.14 

Gap 

2-07 

1.81 

6.42 

2-98 


Proposed Steel Plants 


A decision has already been announced regarding the setting 
up of three new steel plants at Visakhapatnam, Hospet and Salem. 
A Agreement has been entered into by the Central Engineering 
and Design Bureau of Hindustan Steel Limited with Tiajpromexport. 
of U. S. S. R. to strengthen know-how. 

ALUMINIUM INDUSTRY 


Importance of Aluminium Industry 


Within the period of three or four decades, aluminium has 
come to the forefront as an important metal. On account of its 
remarkable properties such as lightness, high thermal and electrical 
conductivity and resistance to corrosion, the uses of aluminium are 
daily growing in number and importance. Its most important and 
largest use today is in the building of aircraft. It is also being 
used in the manufacture of domestic utensils, railway carriages, 
motor cars, furniture storage receptacles for liquids, as' powder or 
paste in the paint industry, for cables in electrical transmission lines. 
A large quantity is also being used for portable, semiportable or 
prefabricated houses. It is because of these multifarious uses that 
; u production of aluminium which was merely 6,76,123 tons 

i.. n rapidly increasing till it now reached the peak of 
»r l ° QS a °d the largest increase in production has taken 
place in the U. S. A. and Canada accounting for more than 55 p c. 
of the world output. F 


'trv Ind,a th ? alur ? ,Q,um industry is a war-born indus- 

ve^ri 1 «nH "! ade spectacular developments during the past few 
diir^rc haS - now a . prominent place among the world pro^ 
du r o°/ ; a ^minium. It is the only non-ferrous metal of which 
so far as is known, India possesses large deposits. Known dennsitc’ 
of bauxite ore (aluminium ore) are estimated at 250 mini posits 

are,akinS P ‘ aM in ,he manu f a cture an/u.iliza.K 


EG—27 
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In America aluminium with various alloys has been used for 
almost every purpose including making of bridges and houses, ship¬ 
building, aircraft, etc. 

Raw Materials . The important raw materials requited to 
make a ton of aluminium are approximately as follows: 


Bauxite 

Petroleum coke 

Pitch 

Coal 

Furnace oil 
Caustic .soda 
Cryolite 

Aluminium fluoride 
Fluospar 


4.5 tons 
0.75 „ 
0.2 „ 
4.0 „ 

0.5 „ 

0* 16 to 0.2 „ 
0.07 to 0.10 „ 
0.035 to 0.04 „ 
0-007 to 0.008 


Electric energy 20,000 to 24,000 Kwh. 

» 

Regarding availability of raw materials, it can be said that 
we have about 250 million tons of all grades of bauxite reserves. 
Of this, hish grade reserves amount to about 35 million tons, which 
can be regarded as sufficient for the industry with a capacity of 
50,000 tons per annum for at least 150 years. Bauxite is available 
in abundance in Ranchi and Palamau districts of Bihar, Amarkantak 
and Bilaspur districts of M.P. But we are deficient in coal and 
electric power. Other raw materials are available only partly or not 
at all from indigenous sources. Caustic soda and soda ash are not 
produced in sufficient quantities. Fluospar occurs to some extent in 
M. P., cryolite aluminium fluoride, carbon blocks are imported trom 

abroad. 


Producing centres 

The year 1938 saw aluminium produced for the first time in 
India"at the Alupuram (Kerala) Reduction Works of the Indian 
Aluminium Company. Since then spectacular developments have 
taken place. The whole of the war-time requirements were supplied 
bv this P company. Its rolling mills in Belur, near Calcutta, and 
the manufacturing plants, produced sheet metal and components 
for air craft paits, radio and field telephone equipment, range 
finders field hospital equipment, etc. From technical point of view, 
° fSrinn oDerations in the Travancore factory compare favourably 
S ,h large p“du^tion li.s in Canada and-,he United States 
of America Carbon electrodes required for aluminium reduction 
produced in the company’s factory. Arrangements are com- 
ptete P for The production of stron 3 alloys of the duralumin type. 

m India at present there are two companies which produce 
primary ^minium. One company owned and operated by an 
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Indian firm—the Aluminium Corporation of India (1937)—is loca¬ 
ted at Jaykaynagar near Asansol and is integrated plant which 
takes in bauxite and ends up with rolled metal and other finished 
products. The other company, the Indian Aluminium Co., works 
in collaboration with Canadian company and has plants at different 
places— mining and aliiaiioa plant at Muri (in Bihir); Reduction 
and extrusion works at Alwaye in Kerala, and the Rolling mills 
at Belur (in West Bengal) and Powder and Paste plant at Kalwa 
(near Thana in Maharashtra). 

The other concerns which had come into the field are—(1) 
Aluminium Manufacturing Co. Ltd., Calcutta; (2) Wolverhampton 
Works Co- Ltd., Bombay; (3) Anant Shivaji Desai, Bombay; (4) 
LaUubhai Amichand, Bombay. (5) Bharat Aluminium Co. at 
Korba in M.P. and Koyna, Maharashtra. 

Production 

Growth of the aluminium industry in India in past three deca¬ 
des has been phenomenal. Prior to World War II, India imported 
2600 tons annually. During the war, the metal became well known 
because of its demand for use in aircraft. In 1943, Indian produc¬ 
tion was 2000 tonsanl it has steadily increased to where planned 
capacity for 1966 was 54,000 tonnes, of its demand for use in aircraft. 
During T966, five aluminium smelters, all in the private sector with 
a total installed capacity of 93,000 tonnes per annam located one 
each at Hirakud (Orissa). Alwaye (Kerala). Jaykaynagar (West 
Bengal). Renukoot (U.P.) and Mettur (Madras) were in operation 
and produced a total of 83,283 tonnes of aluminium metal. All 
the five units have expansion programmes of Indian Aluminium 
Co’s, new smelter at Belgaum (Mysore) of 30,000 tonnes installed 
capacity commissioned in October 1969- Besides, two units under 
the public sector one each at Koyna (Maharashtra) (50,000 tonnes 
capacity) and Korba (Madhya Pradesh) 100,000 tonnes capacity) 
are proposed to be set up and production is likely to be available 
by the end of the 4th Plan. 

In India the major aluminium producers, with capacities listed 
as at the end of 1971, are: 

Installed capacity of Aluminium 


Tonnes per annum 


Smelter Location Present Additional 

_ Capacity Capacity 

Private Sector 

1. Ind. Aluminium Co. Ltd. 

(a) Alwaye (Kerala) 

(b) Hirakud (Orissa) 


15,850 

20,000 
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(c) Belgaum (Mysore) 

— 

30,000 

2. Hind Aluminium Corp. Ltd. 
Renukoot (U.P.) 

60,000 

20,000 

3. Madras Alu. Co. Ltd. 

Mettur (Madras) 

12,500 

12,500 

4. Aluminium Corp. of India Ltd. 
Asansol (W. Bengal) 

8,700 

3,800 

Public Sector 



A. Koyna (Maharashtra) 

B. Korba (Madhya Pradesh) 

: 

50,000 

100,000 


117,050 

216,300 


The following table shows the actual production of aluminium 
in the country— 

Table 93 


Year 

1969 

1970 

1971 

1972 


Production of Aluminium 

Production (in tonnes) 

11046 

13423 

14679 

15696 


Consumption 

r.„rin B the early years of the introduction of aluminium we 

. ?„ oc ,d deal of it to make kitchen utensils with- That was 

Ulse ? t “f® elsewhere also. Stainless steel is fast replacing ahimintum 

'Mat field in Ind?a as in other countries of the world. Our own 
in that field in js j ust t h e minimum and we are 

5™ dent to a large extent on® the imports; which in their turn are 
dependent to a large With the rising tempo of develop- 

restneted for cb _io “ industries will come up for rolling, 

^ n ex. a rudrn g n of a"m?nfum m shee.s and tubes and wires. 


Imports 

The following statement showing imports of aluminium in in- 
gots, Iheets and Circles will give some idea of the total quant.ty of 

aluminium. 
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Year 

Imports (in tonnes) 

Exports (in tonnes) 


1970 

65 

— 


1971 

3939 

12164 

__ 

1972 

600 

10500 


Prospects 


Aluminium is the youngest of the non-ferrous group of metals 
the others being Copper, Lead, Zinc and Tin. And yet, it is so 
fast expanding its uses that it has already replaced Copper in many 
fields. The rapid rise of its utility is a story of the past 50 years 
or so, and its future is as bright as the metal itself—perhaps brighter 
tnan that. In international industrial competition aluminium is 
one of the dominating factors that gives its produces a powerful 
influence on other fields of production. 

Fourth Plan 


fnllv c By ffi the , end of , the . i y Plaa > il is expected that India will be 
2 f'S and mect halfits requirements'of 

out^v ™ ° ne ; t ? ,r . d ° f c °PP er . fr om indigenous resources. The 
nr crores 1S fixed as follows in the Central 

986 47 * COnt,DUlnS Schemes 6s2 - 4 7 ; New Schemes 304.00 ; Total 


QUESTIONS 

zatinn 1 nf ? 1SC H SS the influence of geographical factors on the locali¬ 
zation of the iron and steel industry in India. (A. U. 1963). 

iron an'rf E t xa , m * n ® th t e geographical causes of the location of the 
iron and steel industry at Bhilai, Rourkela and Jamshedpur. 

(Meerut Uni- B. A. 1967). 

trv in‘rnH!o amine detail - the Progress of the iron and steel indus- 
loLtion d assess,ng cr,llc ally the factors that have influenced its 

(Agra Uni. 1966). 

(All. Uni. 1970). 


MECHANICAL ENGINEERING 
INDUSTRIES 



The Mechanical engineering industry is one of the youngest 
Indian industries but has made considerable progress in tbe last ftw 
years- An overall increase in tbe quantum of output and an evfcr 
expanding outlay providing fruitful employment opportunities at all 
le\els are tbe broad featuies of tbe working of mechanical engineer¬ 
ing industries in India. 

Mechanical engineering industries include (1) Machine Tcols, 
(2) Road Making Machinery, (3) Power Dri\en Pun ps and Diesel 
Engines, (4) Bicycles and Sewing Machines, (5) Manufacturer’s 
machinery etc. 


Machine Tools 


Tbe term Machine tools covers a wide range of atricles of 
various designs and specifications. They may be taken to include 
such mechanical contrivances as drilling, grinding, milling machines, 
drill press, circular sawing machines, band sawing machines, shap¬ 
ing machines, and lathes, chucks and presses used for cut ting, 
forming, polishing or otherwise working or treating on wood, glass, 

metal or any plastic material. 


The principal raw materials required for this industry are pig 
iron rolled P S «£l products and nen-ferrons metals, coal, coke, 
limestone and timber are also necessary. 


Producing Centres. A. present, there^ar.e over 24 ,unBsJwo 
owned by the Government n 2-by r' ducers of machine tools 

rSS Jalahalli, Bandore- 


Hindustan Machine Tools Ltd., Jalahalli 


_ 4 U i ct WnHd War there was no real Machine tools 

Before the last Wo ld ■ ™ ’ ious difficulties and handicaps, the 

industry in India. In spi e or the war from an insignificant 

machine tool production rose during 1 
total of 100 items per annum to about 6UU . 
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With a view to removing the deficiency in the manufacture of 
machine tools, the Government of India entered into an agreement 
with the Swiss firm of Overlikon Machine Tool Works, Buebrle & 
Co., Zurich, for the establishment of a machine tool factory in the 
country* The agreement envisages the manufacture of 900 high 
speed lathes, 460 milling machines and 240 heavy duly drilling ma¬ 
chines per year. The control and management of the factory was 
transferred on 1st March 1953 to the Hindustan Machine Tools 
Limited, Bangalore. 

The Company’s first Factory at Bangalore went into produc¬ 
tion in October 1955- The factory produces lathes, milling ma¬ 
chines, radial drills, grinding machines, etc. 

The Company has another factory at Bangalore, which was 
inaugurated in July 1961* Besides, the company also has a watch 
factory at Bangalore, with an approved capacity of 3,60,000 watches 
per year. All these units are in production. 

This factory was built and planned without any foreign finan¬ 
cial aid and technical assistance. 

The third factory was started in Pinjore near Chandigarh in 
1962-63. J 


The fourth Machine Tools factcry came up in Oct. 1964 at 
Kalamassery, near Ernakulam, Kerala. 

The fifth unit of the Hindustan Machine Tool (HMT) was 
commissioned in December 1965 at Kukkatpalli, near Hyderabad. 

T , J ,le Si x tl1 y n L { °f Praga Tools Corporation Lid., Secunderabad * 
the Praga Tools Corporation was siarted in 1943. The company 
manufactures machine tools and accessories, precision tools, auto 
and diesel parts, railway components, etc. 


T .h e seventh Machine Tools factory was started at 
1969 with assistance from Czechoslovakia. 


Ajmer in 


_ P [? ductwn ’ At present over 24 factories are engaged in the 
production of machine tools of a wide variety and range. The 

{oX n !! 1 l y -f Verag ^ J otal value of P rodlJ cts was Rs. 760.4 lakhs in 
\l™ bu J “Mgecd by about 53 per cent to Rs. 382.4 lakhs in 1947: in 
1948, the figure rose to Rs. 456.1 lakhs but again fell to Rs 394 1 
lakhs and Rs. 221.7 lakhs during the next two years 


The capacity of the machine tool industry in terms of value 
was Rs. 4.38 crores in 1959, as against Rs. 44*4 lakhs in 1952 
The following table shows the value of machine tools in terms of 

KupCCS. 
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Table 94 

Value of Machine Tools industry 



Year 

Value of Production 
(in Rs. crores) 


1969-70 

28.0 


1970-71 

35.2 


1971-72 

44.7 


Imports. —Despite our sizeable production of machine tools, we 
have been dependent on extraneous sources for the supply of the 
more critical items as will be evident from an analysis of the 
import statistics. Before the war, India depended almost entirely 
on imported machine tools, and imports amounted to about Rs. 
two crores annually. During the last world war, machine tools 
imports were allotted a high priority and our intakes for the year 
from 1939-40 onwards amounted to Rs. 0.44 crores in 1940-41, 
Rs. 1.46 crores in 1944-45 to Rs. 1.70 crores in 1946-47. Since the 
emergence of independence our imports rose still further. From 
1947-48 they were at the value of Rs. 3.41 crores in 1947-48 to 
Rs. 7.0 crores in 1970-71. The following table shows the imports 
of machine tools since 1968. 

Imports of Machine Tools 


Year 


Imports (Value in million of Rupees) 


1968 

1969 

1970 


138 

7.8 

7.0 


Exports. The Exports of machi ne *2°'*’*™ al ‘‘“S 1 * 9 “'“rorefin 

mmrnms 

India. 

Power-Driven Pumps and Diesel Engines 

Power-driven pumps and Diesel engines are required for a 

Sror'i? 1 a^Tn^en^ve 11 'cIrl!i^' 0^00 ^mproved'lin^s.^a mwhjargcr 
percentage of the internal production and imports are used in o 

farming operations. 
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Power Driven pumps are mostly used for lifting J?* te J riv f* 
-preset over 30 factories are engaged m producing power driven 
pumps and 17 in the manufacture of diesel engines. 

Thp following table showing the installed capacities and mon¬ 
thly average!production of the factories reveals the recent trends in 

the Industries. 


Year 

000 nos. output 

1969 

29-8 

1970 

22.5 

1971 

17.0 

1972 

22.2 

_ . • • . TV P P 


India-made diesel engines are lauiwaieu <»^ u ‘ u ‘ u 6 . u 

specifications and may be well-compared to foreign brands. Though 
producing upto 35 B.H.P. at present, some of the units are equipped 
to undertake higher capacity machines upto 300 B.H.P. It has made 
considerable progress during recent years and aims at consolidating 
the gains already achieved. The industry has now grown to a level 
where there are 19 units manufacturing diesel engines in different 
parts of the country with a capacity of over 23,225 engines per day. 
The following table shows the production of diesel engines in 
India- 


Year 

Diesel engines stationary 

1969 

11825 

1970 

5676 

1971 

6988 

1972 

4996 

• 


Exports. The value of diesel engine exports was Rs. 4.28 lakhs 
in 1956, Rs. 10 lakhs in 1957, Rs. 10.21 lakhs in 1^58, Rs. 13.75 
lakhs in 1959 and Rs. 13.59 lakhs during April-Sept-, 1960. Indian 
diesel engines were exported to 25 different countries, the principal 
buyers being Bahrein, Oman, Cyprus and Thailand ctc> 


Road Making Machinery 


Although the road making machinery industry was set up 
before the war, it received a tremendous stimulus during the period 
of tight supply and heavy demand during and since the war. Bitu¬ 
men Boilers and Mixers, Asphalt Mixers, Concrete Mixers, Diesel 
Engine Road Rollers are the principal items required for modern 
foad building. 
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Before the war, Burn & Co., Calcutta and Bhagat and Sons, 
Bombay, had been manufacturing these items ; the total annual 
production came to about 100 units and the price per unit was 
about Rs. 2,000. 

Many units are engaged in producing more than 2,500 Bitu¬ 
men Boilers and Mixers annually, while some units are assembling 
Asphalt and Concrete Mixers with indigenous and imported com¬ 
ponents. Diesel engine Road Rollers are being manufactured by 
Cooper Engineeiing and Jessops- 

The indigenous output is inadequate to meet our current de¬ 
mands. In view of the various road development schemes drawn 
up by the union and State Governments the industry has bright 
prospects in the future. 

Sewing Machines 


The Sewing machine Industry had made a striking progress 
during its short period of existence. In fact, the heavy involvement 
of the U S-A., the U K-, Germany and Japan in the last world 
war offered the most unexpected stimulus to the two then existing 
units manufacturing sewing machines on a cottage scale from 
indigenous and imported components. The protracted war not 
only choked our supplies for internal consumption but also stimula¬ 
ted the demand for machines for the ordnance factories and 
military order suppliers. A sort of black market developed within 
the country for machines and the much-augmented civilian demand 
for tailored clothing was met by over working the limited number 
of machines that were available at the time- During the period 
the factory was practically engaged with military orders. 

Location of Industry • At the end of the First Plan there were 
three organised units engaged in the manufacture of complete dom¬ 
estic sewing machines with a total capacity of 46,500 machines per 

annum. 

There are 35 manufacturers of Sewing machines in the Small- 
scale Sector besides seven firms in the large-scale sector. Of the 35 
small units, 14 are in the Panjab, nine in Delhi, four in Rajasthan, 
three in Uttar Pradesh, two in Jammu and Kashmir and one each 
in Maharashtra, Gujarat, Madhya Pradesh and Andhra Pradesh- 
Of the seven big manufacturing firms. West Bengal and Punjao 
have three each and the seventh is in Delhi. 


Production At present domestic and tailor model machines 
are produced in the country. Re-viewing the position of the indus¬ 
try at the third enquiry in 1954 by the Tariff Commission it 
observed * “The industry has consolidated its position, established 
itself on a secure basis and can now carry on even without protec¬ 
tion. As regards quality, the domestic sewing machines produced 
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by the principal units has greatly improved and comparefavourably 
Jth that of imported units. There is now no significant prejudice 
against such machines produced by the above mentioned firms. 

The following table shows the production of Sewing machines 


in India. 

Year 

Production (000 nos-) 

1369 

34.9 

1970 

14.8 

1971 

27-4 

1972 

18.9 


Exports. Exports of Indian Sewing Machines fetched foreign 
exchange worth Rs. 20 to 40 lakhs in 1958 as against 5.51 lakhs for 
the whole of 1957. 


In 1965-65 the value of export was as much as Rs- 22-4 lakhs 
and during 1966-67 it was Rs. 29.6 lakhs. 


The number of sewing machines exported in 1958 was 11,708 
as against 4,465 during 1957. During 1969 the number was 22,702 
and during 1960 it was 10,827. 


The countries to which Indian sewing machines are exported 
include British Guiana, Afghanistan, Thailand, Ceylon, Malaya, 
Singapore, the U.S., Kenya, Jordan, Madagascar, Tanganyika, the 
Sudan, Pakistan, Uganda, Iraq, Sierra Leone. Rhodesia, Saudi 
Arabia, Zanzibar, Mauritius, Burma, Nepal and Vietnam. 

Bicycle Industry 


At present twenty one factories are engaged in the manufacture 
of complete bicycles and seventy eight in the production of spare 
parts and accessories. Close foreign collaboration has been secured 
by two units, viz., Sen-Raleigh industries and T.I- cycles (Hercules). 
Sen-Raleighs through their sister firm National Tanneries, are manu¬ 
facturing cycle saddles according to the specifications of well-known 
foreign brands- 


There are 21 manufacturers of Bicycles in the large-scale 
sector besides 78 units in the small-scale sector. Of these big units, 
Uttar Pradesh has six. West Bengal three, Punjab five, Delhi three, 
and Madras, Maharashtra, Assam and Bihar have one each. There 
are 78 units in the small sector ; of these 22 are in the Punjab, 

? De i hl ’ 10 Wcst Ben S a, » nine in Uttar Pradesh, eight in 
Maharashtra and Gujarat, four in Madhya Pradesh and two in 

RaJas^an, two in Mysore and one each in 
Se^fig 3 6 5 radcsh and 0nssa arc to S° into production soon- 
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Production. The actual output of Bicycles were 3000 in 1946 
4000 , n 1948 5000 in 1949 and 8000 in 1950. The following {able 
shows the production of bicycles in India. 


Year 

1969 

1970 

1971 

1972 


Production (000 Nos) 

161.8 

174.5 

160.8 

172.1 




i ota ^ he 4lh pIan eDvisa g es a production target of 35,00,000 by 
jy/U-71 more than double the output attained in 1965-66. In the 
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first year of the 4th plan (1966-67) the estimated production was 
16,55,000 bicycles. 


Exports. Indian cycles have been successfully introduced on 

a commercial scale, in some foreign t J he T 

countries were Burma, Ceylon, Malaya, Afghanistan, Iran, Iraq, 
Sudan, Zambia, Uganda, U. S. A., Nigeria etc. 


Scooters and Motor Cycles 

World War II was responsible for a number of technical 
developments in all directions, whether in the fields of engineering, 
electronics or transport. In the latter it proved to be the beginning 
of the diesel ace, but above all it provided the middle and poorer 
class individual with one of the greatest advances in the field of 
personal transport-the motor scooter. 

In 1955, the Government of India sanctioned a five-year 
ohased programme for the manufacture of Lambretta Scooters, 
Scooterettes and three wheelers in India. The task was entrusted 
to a Bombay Organization, Automobile Products of India, Ltd., 
who lost no time in getting down to the job on hand. 


The Lambretta was introduced to the market in India late in 
1955. The importance and place of the motor cycle in our econ¬ 
omy is self-evident. Between 1931 and 1951 gieat ehanges have 
come about in the way of living of our people. People engaged in 
trade, commerce, transport and production (other than agriculture) 
have trebled. In effect, large numbers of our people have migrated 
to the towns and cities. The number of cities with a population 
of over 100,000 alone has more than doubled, not to speak of the 
total increase in the number of towns generally. 


Motor Cycles are in extensive use in the police and defence 
department of states all over the world. On a motor cycle you can 
go anywhere, no matter how good or bad the roads. You can go 
long distances at great speed, without fatigue. 

Production. Enfield India, Ltd., have, therefore, ventured to 
pioneer the establishment of the motor cycle industry in India. 
Planned and promoted in collaboration with the Enfield Cycle Com¬ 
pany, Redditch, England, they -have established their factory at 
Tiruvottiyur near Madras and have commenced production of the 
world-famous Royal Enfield motor cycle and the R.E. three wheeler 
C 5^ SIS ’ Their , a Pproved programme provides for the production of 
5000.motor cycles and 1800 three wheelers a year. The actual pror 
duction is shown in the following table. 
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Table 95 

Production of Motor Cycles and Scooters 


Year 

Production 

1969 

6,974 

1970 

8,447 

1971 

8,912 

1972 

9,609 


Prospects. The future of the motor cycle industry is very 
bright indeed. With increasing production in every field of our 
national economy, people (and goods) must go places to serve to 
produce to sell and to buy to keep their business moving. 


Agricultural Implements and Machinery 

There are several factories, engaged in the production of im¬ 
proved implements like ploughs, seeding, planting and threshing 
machinery ; hand tools like spades, shovels, hoes, pruning and.cutt¬ 
ing knives ; irrigation equipments like Persian wh«l manually 
ODerated water pumps, plant-protection equipment like sprays ana 
dusters and machinery for processing agricultural productt; like oil 
ghanies, cane, crushers, chaffcutters, ground nuts and cotton 
ticators, oil presses, tobacco bums etc . 


Constructional Machinery 

A good number of firms are engaged in 
items like cement mixer, stone crusher, tar boiler, asphalt mixer, 

concrete vibrator, etc. 

Several factories are engaged in the production of mill mach- 
punches and shearing machines etc. 

questions 


1. Discuss the geographical and econmic bases of Indian 
Mechanical engineering industry. 

2 . Write an essay on Mechanical engineering industries in 

India. 
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India is taking giant strides towards its goal of equal opportu¬ 
nity and full employment for its people. A multi-purpose project 
here, a steet plant there, a national extension scheme in every other 
village, and a host of large undertakings help further the welfare of 
our people, and change the face of our country. 

The pace of progress has quickened. People are on the move. 
Their wants and aspirations have grown. Their standard of living 
is improving with every advance India makes in its planned attempt 
at self-sufficiency in our basic needs. 

Development of transport is a pivot upon which our national 
plans revolve. The first Five Year Plan saw the rehabilitation of 
the railways in a big way and also helped to establish the motor 
car and bicycle industries on a stable fooling. It also laid the 
foundation for the progressive development of the automobile 
industry. 

AUTOMOBILE INDUSTRY 


All the world over, the automobile industry, which plays such 
a vital role in modern transport, is cited as the classic example of 
mass production. It converts a vast stream of diverse raw materials 
into highly standardised products for sale at prices which yield com¬ 
paratively high wages to its employees, big dividends to its share¬ 
holders and large values to its customers. These results are obtain¬ 
ed, in part, through the technique of mass production, characteris¬ 
ed by large-scale operation, tapered integration, special purpose 
equipment, sub-division of labour and power-driven assembly 
lines. 


Then, again, there is the important problem of annual redesign 
of product, shrewd buying, and able merchandising and sales pro¬ 
motion efforts. In all countries where it has been established it has 
gradually developed into an industry of the first magnitude and the 
huge size of the industry, particularly in the U.S.A. is astonishing 
having regard to the fact that it is out and out a late twentieth 
century industry. 


Even the U.S.A., where during 1954 there were nearlv 39 mil¬ 
lion passenger cars, in India there were only four registered automo- 
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XJ.S.A-,—the number of all kinds of motor vehicles on the roads io 
India not exceeding three lakhs. 


Raw materials 

Now the essential pre-requisites for the successful and rapid es¬ 
tablishment of such industries are, by no means, lacking in the 
country. We have plenty of raw materials in the shape of metallic 
ores found in many parts of the country and the functioning of the 
state-ponsored steel projects, remove the greatest hurdle in getting 
all the steel that our heavy industries would be requiring. 


We have, of course, no scarcity of labour nor of technicians. 
There is no doubt, a relative shortage of power but that deficiency 
is going’to be overcome soon enough with the completion of the 
giant river valley projects. In the meantime, the country has an 
abundance of coal. Therefore when people are found to be 
making a grouse of shortage of one essential pre-requisite or the 
other, what is really meant is comparative but not relative shortage. 

The materials fall under three categories— 

(1) Engineering raw materials like steel, iron, leather, paints. 


etc ; 

m Finished engineering goods like plastic parts, tyres, batte- 
Ties which are specially ordered from recognrzed manufacturers 

in various fields ; and 

(3 ) Tools, machinery and other equipment needed for the 

maintenance and running of the factory. 

^ • Thf* automobile industry which had been 

Trading Compaq. T ^to ^ General Motors commenced 

developing in lndia s ' nce l9 J from components and parts imported 
assembling trucks and cars tro thc industry may be 

from the U.SA- m h .f.^“r y h0 wever unsatisfactory it might be 
said to have made a begnn comme nced C.K.D. assembly of 
The Ford Motor Co of Ind«^™y a nd at Bombay and Calcutta m 
cars and trucks at Madras in dustry however, was made m 

1931. The real beginning °^ h Hinduslan Motors Ltd-, and die Pre- 
1944 when two compante , authorised capital of Rs. 20 crores 
mier Automobiles Ltd^ wit. an esta biished with a PIW?”? 

and Rs. 10 crores respectively e C Q m p] e te automobiles. The Hind- 
for progressive manufactur Tcch nical Collaboration Agreement 
istan Motors Ltd., entered into T ^ manufacture: of 
With Morris Motors L d corporation for the assent- 

Hindustan cars and with th trucks m i ndia . 

bly and manufacture of their with chrys , er 

Cor^-"f P fo W f 

aPPI ° Ved thC Pr0Eramffi£S 
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the Standard Motor Products of India J 

automobile Products of India, Ltd., Bombay, for the manufacture 

of motor vehicles. 

Government have also recognised the Ashok-Leyland L 
Madras, Mahindra & Mahindra Ltd., Bombay, Tata Locomove & 
Eng. Co. Ltd., and Simpson & Co. Ltd., Madras as manufacturers. 

The Ministry of Defence also entered the field of manufacture 
through an agreement with the M. A N. of West Germany m 
Sept. 1958 for the manufacture o! multi-fuel medium trucks £ 

the ordnance factories. The vehicle factory at Jabalpur has been 

established for manufacturing of 6000 Shakuman 3-ton trucks an 
7200 Nissan trucks and patrol vehicles per annum. The jpoaueuon 
of Nissan trucks and Nissan patrol vehicles during 1969-70 was 
200 and 100 Nos. per month respectively and their indigenous 
content in 1969 was 45.46 percent and 33.20 peicent respectively. 

PRODUCTION 

It was in 1949 that the first step was taken by Premier 
Automobiles, Ltd., of Bombay, to manufacture automobiles in 
India. The complete programme consisted of successive stages pread 
over a number of years, culminating in full Indian-made cars and 
trucks. In less than eight years, over 60% of automobile parts 
were successfully produced and are now being used in their 
vehicles. 

It is, however, not quite accura’e to count the period from 
1949. It would be more fair to put the date of commencement ol 
manufacturing as 1953, when the Tariff Commission recommended 
establishment of the Indian automobile industry. 

The steps taken by the Government have helped the industry 
to a great extent and facilitated progress in the matter of production 
of various components and in providing stimulus to a number of 
ancillary industries. Progress of the industry in general has been 
satisfactory. Production of automobiles has increased from 13,920 
vehicles in 1953 to 14,410 in 1954 to 23,088 in 1955 and 32,138 
in 1956. 

The following table shows the production of automobiles in 

India. 

Table 96 


Production of Motors etc. in India 


Year 

Passenger Cars 
and jeeps 

Passenger buses 
etc. 

1969 

3592 

2715 

1970 

3764 

3086 

1971 

4191 

3121 

\212 

4769 

2847 


EG—28 
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The automobile industry india. as in other countries, com¬ 
prises both the automobile manufacturers and component manufact¬ 
urers, though the progress so far made in automobile manufactures 
has not progressed to' the extent desired and necessary, and the 
manufacture of components of ancillary character is also in an 
early stage of development. 

Problems of industry 

In spite of the progress in the manufacture of an increasing 
number of components the industry has not developed at a fast 
pace and to the fullest extent on account of a number of problems 

it has to face. 


The most important problem faced by the automobile industry 
is the utilization of its capacity fully and production of automobiles 
at reasonable cost. The industry is a highly complex one which 
involves the manufacture of nearly ten thousand different parts and 
components, and the financial outlay involved is very large. Further, 
the economics of the industry are such .hat it can work only on 
the basis of mass production. Therefore, for a real reduction in 
prices the vclumc of demand must go up. Apart from the ow 
stlfnanH nf the prices of raw materials, which are mainly imported, 
fnd Of plant and equipment and heavy labour and'other overheads 
a?c contributory factors to the high cost of automob,les. • 

The demand for automobiles in the country has never been 

At thp- present rate of consumption, it appears that 

K* «one *o eflVct any appreciable economies and reduce 

there is lit * P unexpected situation caused by the heavy 

the prices of veh ‘ Change resources has been a source 

drain on the » S imports will be restricted, such items 

of anxiety to the industry. As .mp ^ ^ ^ producedi and , he 

as have not been produced y , w jh be necessary. 

Prospects of the industry . f t t - 

The Indian automobfk industry ^tfon of 

development considering anc j ovcr a million in the U.K., 

7 million vehicles in the • • j “* about 70,800 vehicles in 1965. In 
India produced and b an d demand in the country, a 

spite of this 1 ™ ,, f d cfr P r , 0d “ C '"“ s have come into the field and 
number of new .'ndustnal concern automobil( , manufac turcrs are 

arc rapidly g r0 ' v, “ g -. d ’ , r ^ndustries run to several hundreds. Prcduc- 

procuring from subs.d'ary .ndustrrewu ^ ( but wjth 

Sa a tioVoT a ,h d e production eapaciiy of the indnsisy and raprd 
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road transport development there will be much scope of developing 
the demand further and creating new outlets for inves’ment and 
employment in over 200 industries which are necessary to feed the 
manufacture of automobiles. 

Exports. Vehicles of Indian origin now run on the roads of 
other countries. The principal importing countries were Sikkim, 
Bhutan, Aden, Viet Nam, Tibet, Ceylon, Cambodia, U A.R., Bulga¬ 
ria etc. 

India is also exporting Indian manufactured vehicles and 
automobile ancillary products to neighbouring countries. 

DEVELOPMENT PROGRAMME IN 4TH PLAN 

The 4th Plan envisages to achieve a capacity of 95,000 nos. 
The capacity target of 95,000 nos- is distributed according to pay- 
load as below :— 


Vehicles upto 3 tonnes 

26,000 

Vehicles between 3 and 9 tonnes 

65,000 

Vehicles over 9 tonnes 

4,000 


Total 95,000 


The Fourth Plan target for jeeps has been kept at 20,000 and 
it is expected that the existing unit will be able to achieve this pro¬ 
duction target. It is hoped that with this expansion, the existing 
units may reach a more economical level of production and effect 
a 10 to 15 percent reduction in the cost of production- 

LOCOMOTIVES 

The railway system of the country with nearly 64,000 kilom¬ 
etres of track has now been in existence for well over a century 
and functioning as the most important means of transport and 
communication, which is so vital both from the point of view of 
economic development as much as for the defence of the country. 
It has been one of the worst legacies of the foreign regime that 
during this long period they consistently pursued a policy of frown¬ 
ing on the development of any type of the railway rolling-stock 
industry. All that they did was to put up some repair and 
maintenance shops in different parts of the country. 

Post freedom strides 

# 

It was only after the country attained an independent and 
sovereign status that plans were drawn up for the establishment of 
the Chittaranjan Locomotive Factory and the expansion of the 
Ta'a Engineering Locomotive Co. for the manufacture of Locom- 
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otives and boilers. The topmost priority was naturally granted to 
the completion of the State owned Chittaranjan Works while 
liberal assistance, both financial and otherwise, was also accorded 
to the T.E.L. Co. The Textile Machinery Corporation Ltd. set up 
in 1950 was a new division for the manufacture of boilers and 
heavy engineering works. The history of the locomotive and boiler 
manufactuiing industry of the country is mainly the history of the 
progress and development of these three units. 


Chittaranjan Locomotive Works 

For lessening the dependence of the Indian Railways upon 
foreign sources the Government started a Locomotive Workshop 
at Chittaranjan in 194S at a cost o r Rs. 14 crores. Extensive level 
land with hard soil of Chittaranjan area is a most suitable site for 
the erection of the plant. 

Steel supply for the Chittaranjan locomotive comes from Dur- 
gapur and Tata Iron and Steel Company. 

Coal for the plant comes from Raniganj and other fields, 
which are only 17 kilometres by railway from Chittaranjan. 


The preliminary requirements of electricity were met by the 

D.V.C. 

Chittaranjan Locomotive enjoys a favourable location in 
respect of railways and road. It is connected with Calcutta 
harbour. Some railway lines have been recently constructed to 
serve the plant for hauling raw materials which are required for 

the plant. * . 

The first locomotive, a W.G. Broad Gauge Locomotive for 
goods traffic was assembled at the Chittaranjan Works m November 
1950 Production of this type of lecomo ives totalled 27 by tli 
end of April 1952 and by January 1954 the Chittaranjan Works 
turned out the hundredth locomotive and by February, 1955, it 
attained the distinction of having completed the second century in 

output. 

Production of Locomotives- The works produces mostly Broad- 

Gauge steam and electric locomotives and Diesel shuD < ers - U P*° 
March 1970 2 299 steam locomotives, 227 A. C. and 
^ n c° So^es and 41 Diesel shunters had been 
21 D- C. e delivered to the various zones of the Indian 

manufactured and C ontcrt of steam locos now is 99 

M'cmft thalof A. C. electric loco* about 76% and of dicscl 

shunting locomotives about 58 percent. 

Under the Fourth Plan, production of steam locomotives will 

give way to electric and diesel production. 

TELCO’S Production 

The Tata Engineering and Locomotive Co. Ltd., a portion of 
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turned out 1.158 such locomotives. 

Diesel Locomotive Works, Varanasi 

This project at Varanasi was sanctioned in August 1961 with 
an esS cos' of Rs. 19.97 crore. In February, 1962 a collabo 
ration aareement was signed with ALCO of the U. b- A. ine 
Diesel Locomotive Works, set up at Varanasi, with a planned capa- 
city of 150 main line B. C- diesel-electric locos per year, started 

with assembling locomotives from imported components ^he s 
loco was commissioned in January 1964. Up to the end of 19 0, 
it had turned out 300 locos of WDM-2 type and 34 of JDM- 
4S type in addition to 3 OBD diesel shunters and 21 W D S 5 
diesel electric shunters. The average indigenous content of broad 
gauge locomotives was 83 percent and that of metre gauge locomo¬ 
tives 77 percent. 

Wagon Building. The building of Railway wagons in India is 
a long established industry. The Railways have their own equip¬ 
ment for repairing and reconditioning wagons, but they do not 
ordinarily construct new wagons. A programme for 10,00' wagons 
was made in the middle of 1942 to be completed by the middle 
of 1944- But only 1,800 wagons were delivered in that period, the 
delay being largely due to the inadequate supply of wheels and 
axles. 


The Integral Coach Factory at Perambur went into produc¬ 
tion in October, 1955- Originally designed to produce only broad 
gauge c^ach shells, its production has been expanded and diversi¬ 
fied to turn out furnished coaches, both broad and metre guage, 
electric multiple unit stock, diesel rail cars and air conditioned 
coaches. 

Besides, the Bharat Earth Movers Ltd., (formerly Hindustan 
Air Craft Ltd.) are producing about 300 broad guage and a pri¬ 
vate sector company, Jessops about 300 metre gauge passenger 
coaches and 70 broad gauge electrics multiple unit coaches per 
year. 

SHIP BUILDING 


The importance of shipping in a country with a long coast 
line and a large maritime trade can be easily appreciated. Ships 
have been built in India from time immemorial. This will be evi¬ 
denced from the observations of Dr. R. K. Mukerjee who remarks, 

“.for full 30 centuries India stood out at the very heart os 

the old world, and maintained her position as one of the foremoft 



438 


Economic Geography of India 


maritime countries. She had colonies in Pegu, in Cambodia, in 
Sumatra, in Borneo and even in the countries of the Far East as far 
as Japan. She had trading settlements in Southern China, Malaya 
Peninsula, in Arabia and in all the chief cities of Persia and over 
the east coast of Afiica. She cultivated trade relations not only 
with the countries of Asia, but also with the whole of the then 
known world ipduding the countries under the dominion of the 
Roman Empire and both East and West became the theatre of 
Indian commercial activity and gave scope to her naval energy and 
throbbing international life.” 

In the years imme liately before the war, some advance had 
been made in the construction of the larger vessels also. The enter¬ 
prising Indian firm, the Scindia Steam Navigation Company, laid 
out a large shipyard at Vizagapatnam for the construciion of steam¬ 
ers upto 8,000 tons (deadweight). 

Hindustan Shipyard Limited. Vishakhapatnam 


This venture was pioneered by the Scindia Steam Navigation 
Company Ltd. The Government of India acquired a major con¬ 
trolling interest in the shipyard. Messrs. Hindustan Shipyard 
Limited, a private limited company in which the Government of 
India hold two thirds of the shares and the Scindia Steam Naviga¬ 
tion Company 'he balance of one third, took over the management 
of the shipyard on and from 1st March, 1952. The management 
is entrusted to the Hindustan Shipyard. The first ship built in the 
yard was launched in March 1918- The sehipyard is now manned 
entirely by Indian personnel. The Hindustan Shipyard has so far 
built 50 ships. 

It is proposed to implement an integrated development pro¬ 
gramme t) increase the production capacity of the Hindus tan 
Shipyard, Visakhapitnam from the present annual level of 2-3 
ships of 12,500 DWT each to 6 ships aggregating 80,000 D W T 
per annum by the end of the Fourth Plan period- 

The Second Shipyard is proposed to be built in Cochin with 
an initial ship-building capacity of Rs. 60,000 G. R. T. pci^year 
Land has been acquired for the purpose and a sum ot Ks. ZU 
crores was provided in the Third Plan for the project. 

AIRCRAFT 


A new limited company, the Hindustan Aeronautics Limited, 
was ft up wilh an authorised capital of Rs. 5i > crores to run a 
mni »y of factories for the manufacture of MIG 21 aircraft. It 
has taken under its wings the Hindustan Aircraft Limited. Banga- 
lore, and the Aircraft Manufacturing Depot, Kanpur, which had 

been working independently. 

Initially, the Aeronautics India Ltd., was formed in August 
1963 for the manufacture of aircraft, aero engines, electronic equip- 
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Fig. 66. Heavy Engineering industries in India 

ment, missiles etc-, and had taken over from the Indian Air Force 
on June 1,1964, the Aircraft Manufacturing Depot at Kanpur. 
The aircraft manufacturing project being undertaken in collabora 
tion with the U.S.S.R- Government was assigned to the Company 
on March 20. 1964 and on October 1,1964, the company was am¬ 
algamated with the Hindustan Aircraft Ltd., Bangalore. 

The amalgamated company is responsible for the following 

units: 

(1) Aircraft Factory at Bangalore, 

(2) Aircraft Manufacturing Depot at Kanpur, 

(3) Airframe Factory at Nasik, 

(4) Aero engine Factory at Koraput, and 

(5) Electronic Equipment Factory at Hyderabad. 

The Hindustan Aircraft Ltd.—HAL—was established at Ban¬ 
galore- It is now a Government factory for manufacturing aircraft. 
In 1956, the Government of India entered into an agreement with 
Messrs. Follancc Aircraft Ltd., U. K., for the manufacture of the 
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Gnat, at HAL. The factory has also been building supersonic jet 
aircralt> It has designed and developed a light four-seater aircraft, 
Krishak, an Ultra-light multipurpose aircraft, Pushpak and a six 
cylinder piston aeroengine. 

The HAL has also manufactured several Alouette Helicopters. 
During 1963-64, HAL handed over the first batch of Supersonic 
jet fighters to the Indian Air Force, and the first India-made basic 
jet trainer, H.J.T.-’6 made its maiden flight- 

The Kanpur Division of the HAL manufactures H.S.-'48 air¬ 
craft. An order for 24 aircraft was placed on HAL by the I.A.C. 
and delivery of the first lot of 14 has been completed. 

Substantial progress has been made in the establishment of 
the M I.G. factories at Nasik, Koraput and Hyde r abad. The pro¬ 
duction of M.I.Gs. is going on according to schedule- The last 
phase of production from raw material has started. The aircraft 
manufactured in the first two phases have been delivered. 

QUESTIONS 

I • Examine and compare with other countries, the factors 
which underlie the present location and character of the Ship-build¬ 
ing industry in India and the possibilities of its future develop¬ 
ment. 







ELECTRICAL ENGINEERING 
IND USTRIES __ 

The emergence of the. Electrical Engineering Industries on 
well-planned modern lines, during the post-war period assured us 
of self-sufficiency in respect of such essential utility goods as elec¬ 
tric fans, electric lamps, dry cells, storage batteries, radio-receivers, 
house service matters. Post-independence development in the sphere 
led to the setting up or acceleration of efforts for a still turther 
expansion of the range of products like electric motors, power and 
distribution transformers, electric wires and cables, conduit pipes 
eic.—items essentially needed for the utilization of electrical en ^I£y 
for the benefit of' the millions inhabiting the sub-continent. The 
large scale river-valley and hydel projects undertaken under the 
plans offered the much-needed stimulus to entrepreneurs to cover 
these hitherto unexplored lines of manufacture. 

Before the last world war we had only a few factories enga-- _ 
ged in the manufacture of electric fans. lamps, dry cells, storage 
batteries and radio-receivers; but they were mostly mere assembling 
units completing the gadgets with foreign components. The non 
availability, and in some cases, extremely tight availability of such 
materials during the years of war, attended by the stimulation of 
heavy war demands offered an impetus to indigenous producers to 
explore new grounds and by the end of the war, they had succeed¬ 
ed in developing the facilities for producing the items in their own 
factories, except in regard to some critical components and mate¬ 
rials- 


According to Thomas, “War provided an opportunity for the 
expansion of these industries and for the starting of the produc¬ 
tion of new items.” The following are some of the significant 
developments that t have taken place during the years 1947 to 1967 
in respect of the newer engineering industries: 

Power and Distribution Transformers 

Importance. Power and distribution transformers provide the 
essential link between the generation and distribution of electricity. 
They are generally used for either stepping up or stepping down 
the voltage in A. C. System. 

Historical Development . The first transformer works was set up 
by the Mysore Government Electric factory in 1937. The outbreak 
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of war choked our supplies of, and increased the demand for them, 
when the topmost priority was accorded to their imports—the 
ncrures, in Rs. lakhs, from year to year between 1938-39 and 1942- 
43 being 26.3, 21.93, 19.12, 17.84 and 13.44. 

It was during this war period that the Associated Electrical 
Industries and Crompton Parkinson Works who had been bulk 
suppliers of similar products produced by their U. K. principals 
for the major industries, principally cotton and jute textiles—started 
the production of transformers within the country. In 1947, four 
factories were engaged in the line with an annual rated capacity of 
102.000 K.V.A-the bulk of the output being conhned to ratings 
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between 250 K.V-A- and ® o» W side Since .ndependence 
the industry made remarkable progress- 

Pronins Centres The only r 'ed p“du£ 

the Government EW|C»r,^ o'f wa r' two more firms bena" 

production, ^Associated Electrical Industries M-faotunn, Co. C- 

cutta, which began production in 
Works, Bombay, starting production in \J4i- 

A, present over 23 units are engaged in 

s.’sssjssrs# ss srss* 

1950, 25.0 and 16 3 in 1951; 27.3 and 23.3 in 1954. 

’ Besides, two more units have been set up in Travancore and 
Faridabad which went into production in 1957. 

Production. The actual production of Power transformers in 
India is given in the following table- 

Production of Transformers in India 


Year 


Production (000 KVA) 


1969 

1970 

1971 

1972 


421 

751 

732 

704 


India exported electric transformers worth Rs- 6 4 lakhs and 
parts and accessories worth Rs. 1569 during 1967-6^. The Fourth 
Plan aims at achieving capacity of 5.5 million KVA in electric 
transformers of 33 KVA. 

Electric Fans 

Before the world war II, India depended on imports for 
all the raw materials and camponent parts of electric fans- Most 
of the raw materials for fan manufacture were obtained bv impor¬ 
tation before the war. 

About thirty factories are engaged in. the production of elec¬ 
tric fans. Most of them are concentrated in West Bengal as is 
evident from the following table: 



444 


Economic Geography of India 


Distribution of Factories In India 


State 

No. 

Efficiency% 

West Bengal 

17 

68 

Maharashtra 

5 

13 

Delhi 

5 

13.4 

Punjab 

0 

4.4 

Rajasthan 

1 

1.2 

Total 

30 

1000 


Out of 30 factories reporting their working results in 1962, 
one had between 1000 and 10,999 workers on the roll, two between , 
500 and 999, one between 250 and 492, five between 100 and 249, 
two between 50 and 99. while others were small units with upto 
50 operatives. 

The monthly rated capacitv and output in lakhs increased 
steadily from year to year from 0.12 and 0.09 in 1946 to 0-21 and 
0-13 in 1947; 0.20 and 0.15 in 1948; 0.25 and 0.15 in 1949 and 
0-23 and 0.16 in 1950 The following table shows the production 
of electric fan> in India since 1969. 

Table 97 

Production of Electric Fans 


Year 


Production (000 dos.) 


1969 

1970 

1971 

1972 


130 

131 
162 
164 


EXPORTS 


India now exports more than one hundred different .engineer¬ 
ing products to a number of countries. One of the items is electric 
fans, production of which has rapidly increased in recent years. 
Export of complete electric fans during 1959 alone amounted to 
Rs 5 34,941 as against Rs. 1,96,978 of previous year. 


Fans made is this country have been specially designed and 
built for use in tropical conditions and our neighbours with similar 
climatic conditions find special advantage in India-made fans- Elec¬ 
tric fans are now being exported to more than forty countries m 
the world. Kuwait and Ceylon are leading customers their takeof 
beins Rs 5 ^6 326 and Rs. 2,89,826 respectively. Other important 
customers aJe Singapore (Rs- 1,69,800) Malaya (Rs. 1,20,956) and 


445 


Electrical Engineering Industries 


S. Arabia (Rs- 1,18,445). During 1966 India exported Electric 
Fans worth Rs. 108 lakhs. 

Electric Lamps 

This headina excludes lamps for automobiles and torches 
and also special types of lamps required for projectors studios etc 
and refers to electric bulbs used for lighting of factoncs, work¬ 
shops, mills and residential buildings. 

Seven factories were engaged in the electric lamp industry in 
1948 and 1949. Production of lamps in India was confined to 
seven firms mentioned below 

1. Associated Electrical Industries (India) Ltd.; 

2. General Electric Company (India) Ltd.; 

3. Phillip Electrical Company (India) Ltd.; 

4. F. & C. Osier Ltd.; 

5. Greaves. Cotton and Crompton Parkinson Ltd.; 

6. Balmer Lawrie and Co. Ltd.; 

7. Siemens (India) Ltd. 

Two new units started work in 1950, making the number 
nine. The total, fixed and working capital of the factories showed 
a steady increase, in Rs. crores, from 0.73, 0-44 and 0.29 in 1948 
to 0.99, 0 66 and 0.33 in 1949; 1.57, 0.88 and 0-69 in 1965; 1.78, 

I. 26 and 0.52 in 1951 and 1.84, 1.31 and 0.53 in 1952. There 
was a corresponding year-to-year increase in the number of em¬ 
ployees and workers, while the number of persons o.her than 
workers fluctuated within narrow limits- 

The total salaries, wages and other benefits of the employees 
showed a steadily upward trend from Rs. 15 lakhs in 1948 to Rs. 
20 lakhs, Rs. 20.9 lakhs, Rs. 25-4 lakhs and Rs. 29.9 lakbs for 
the succeeding years. The expenses incurred by the industry for 
materials, fuels etc., consumed increased from year to year, due 
inter alia , to the sharp rise in prices of materials during the 
Korean War boom and also to the consumption of more and 
mote materials. Depreciation allocations also advanced sharply. 

There was a steady increase in the monthly rated capacity 
and' output, shown in seriatim in lakhs of incandescent filament 
lamps from 10.83 and 6.76 in 1946 to 10.83 and 6.33 in 1947- 

II. 98 and 7.71 in 1948; 15.00 and 11.37 in 1949: 19.20 and 11.92 
in 1950: 19.20 and 12.93 in 1951; 21.34 and 17.34 in 1952; 24 00 
and 16.69 in 1953 and 24.00 and 16.38 in 1954. 

At present eleven factories are manufacturing incandescent 
filament lamps, and one of them fluorescent lamp-making. Another 
modern factory has concluded technical collaboration agreement 
with a leading house in Japan for the production of fluorescent 
lamps. A number of factories are engaged in the manufacture 
of miniature bulbs for torch lights, motor cars, motor cycles etc 
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The following table shows the production of electric lamps in 
India. 

Table 98 

Production of Electric Lamps in India 


Year 

--- -T- 

Production (000 Nos.) 

1969 

8380 • 

1970 

9518 

1971 

10248 

1972 

10277 


Exports. Export of Electric lamps during 1964 amounted to 
Rs 1 98 lakh; as against Rs. 5-38 lakhs of previous year. India 
exported electric lamps worth Rs. 8 lakh during June 1966 to 
March 1967. In 1965 India also exported Fluorescent tubes worth 
Rs- 5.24 lakhs as against Rs. 7 54 lakhs of previous year. 

Electric Motors 

Electric motors are required for various power drives in every 
industry and also for domestic purposes, irrigation works, etc. 

Historical Development— P.S.C. & -ons Charity Industrial 
institute is the first factory to start the manufacture of electric 
motoisin India before the war at Coimbatore producing 200 A.C. 
3 phase squirrel cage motors from 1 to ! 0 h. p. annually. The 
s'econd to step into the sphere was Kirloskar Brothers Kuloskar- 
j; c.tara World war II caused a total stoppage in supply 
from'extraneous sources and offered an incentive to .nd.genous 
fr °l^ tn explore this line. Much needed assistance in the shape 
of 0 irnportt'd°raw > maleria? has been extended by the authormes. 

Production centres .—Small factories produce electric motors 
Production p to o 0 H p for tube wells, electric traction, 

ranging from 1. . P , t0 “j es Larger ones are made at Bombay, 

pumpsets, mills ‘ r-*al C utta Poona. Coimbatore and Delhi. 

Mo , to^s O of’^0 1 h0 a H^^h^ ^a ^ ^e ^P r ^ l ^' e ^ O * , ^ Bhara, Heavy Eiec.ricals 
Ltd., at Bhopal and Hardwar. 

’ The Bharat Electronics Limited, Bangalore, which started 
Hnrtion in 1956 with only two electronic items, diversified its 
pr °^ n and m inufactured over 70 different items of equipment, 
Knli'ltgrrom n a d hny ."e°r ,o highly sophisticated radars. 

The Bharat Heavy Electricals Ltd was established in 1964 and 
Is responsible for the following units. 

1 High Pressure Boiler Plant, Tiruchirappall, Madras. 
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2. Heavy Power Equipment Plant Ramchandrapuram. 

3. Heavy Electrical Equipment Plant, Ranipur near Hardwar. 

4. Switchgear unit, Ramchandrapuram, Hyderabad (Andhra 
Pradesh). 

All the plants have gone into production and the power 
generating equipment is being manufactured for various important 
rhermal and Hydro power stations. The Ranipur unit near Hardwar 
(U P ) is desiened to produce 1-5 million kw. of steam turbines 
and turboalternators, 1.2 million kw. of Hydro turbines and genera¬ 
tors and 0.5 million kw. of med.um and large sized A. C. and 
D. C. motors. 

Production. Production of fractional horse power motors 
was taken up in 1947. By 1950 the average was extended to 50 
h p. in the squirrel-cage and slip ring types. The manufacture of 
high torque motors commenced during recent years. In 1956-60 
there were 74 units in small scale sector with a production capacity 
of 266,204 H P. There are at present 20 units in the large scale 
sector. The following table shows the production of electric motors 
in India. 

Table 99 

Production of Electric Motors 


Year 

Production (000 h. p.) 

1969 

173 

1970 

232 

1971 

193 

1972 

220 


The Fourth Plan targets of capacity and production are 3.75 
and 3.50 million h. p. respectively for electric motors below 150 
k. w. and of 1.25 and 100 million respectively for electric motors 
above 150 k. w. 

Electric Wires and Cables • 

The Indian Cable Co. was set up in 1921 to produce electric 
wires and cables. But an overwhelmingly large percentage of our 
requirements was met from imports—the lone producers manufactur¬ 
ing only the ordinary trade types of bare copper wire, cotton- • 
covered wire and various types of V.I.R. cables- Top-priority war 
demands induced the Government of India to set up a factory for 
manufacturing D-type signalling cables in Tatanagar. Indian 
cables also expanded their capacity and range of products- The 
National Insulated Cable Co. also started work during the war—all 
the units working under the statutory control of the Director 
General of Munitions Production. 
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Raw materials such as lead, rubber, hessian, french chalk, bar¬ 
ium sulphate, paraffin wax and naphtha cotton and galvanized 
irons are also obtained locally. 

Since the cessation of hostilities, extensive expansion of the in- 
dustry has taken place and today over seven factories are busy 
producing bare copper conductors, four aluminium conductors, two 
winding wires, four rubber and plastic-insulated cables and flexibles. 

Hindustan Cables Limited , Rupnarainpur (JVest Bengal). The 
manufacture of insulated telephone cables was undertaken under 
an agreement entered into with Messrs. Standard Telephone Cables 
Ltd. of the United Kingdom. The Hindustan Cables Ltd. was 
incorporated in Aug. 1952 with the object of manufacturing tele¬ 
communication cables and accessories mostly required by the Post 
and Ielegraphs Department. Production commenced in 1960. 

Production. The company produces dry core distribution cables, 
coaxial cables and plastic group of cables and wires. During 1967- 
68, the factory produced 6.43 lacs conductor kms- of dry core distri¬ 
bution cables, 2,317 tube kms. of 2 core and 4 core of large tube 
and small tube’coaxial cables and 27,888 crore kms. of plastic 
group of cables. In terms of value the production was to the tune 
of Rs- 9-11 crores. The factory p.oduced the following items : 


Production of cables etc 


Year 

Dry core 

Coaxial 

Plastic wire 


cables 

cables 

& cables 


Figures in kms. 

* 

1967-68 

6.43 

2,317 

27,888 

1969-70 

♦Fig- in lakh km- 

2,808* 

521 

7,969 


Prospects. The large scale-hydel and electrification projects on 
hand otFer a vast scope to the capacity utilization of the installed 
potential. 

Radio-Receivers 

Most significant strides have been made in the manufacture 
of radio-receiveis and the monthly capacity and production has 
risen from 667 and 253 sets in 1947 to 11,508 and about 6000 units. 
Currently, fifteen modern factories are engaged in the sphere, some 
on the assembly lines system. 

The production programme of the Bharat Electronics Ltd., 
Bangalore, included the manufacture of general-purpose receivers 
and medium power transmitters as well as other electronics equip¬ 
ment not only for the Armed Forces but also for other departments 
like the Civil Aviation etc. The manufacturing of Radio-Receivers 
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is mostly confined to Calcutta, Bombay, Bangalore and Delhi etc. 
The following table shows the production of Radio-Receivers in 
India since 1956. 

Table 100 

Production of Radio Receivers 


Year Production (000 Nos.l 


1969 

145 

1970 

143 

1971 

162 

1972 

155 


For telephone industries, India is no longer dependent upon 
foreign sources as the Indian Telephone Industries Ltd., and the 
I osts and Telegraphs Department are now able to meet the entire 
demand of the country. Established in February, 1950 with an 
authorised capital of Rs. 2.5croresthe Indian Telephone Industries 
turn out about 40,000 instruments annually. 

nr^Hn?t e ji ldeS V CO *? Side ‘i ab,e - P ro S ress has been made in regard to the 
2 d ;J' 0 “ of ° ther electrical gadgets. The monthly rated capacity 

73 d lakhs?n C m?' U t t ° o, d , ry ^ ellS ha . ve increased from 110 lakhs and 
factories currently 0 engagedin^the line 4 while'the' Corresponding 
ancTabout S 2o[o00 ZZ ^ 

QUESTIONS 

favou l .Sa Klctt India, eC ° n0m ' C faCt ° rS ,tat 
•India. 2 ' Wnte an CSSay 0n lhe fu,ure of electrical industry in 
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27 


As the premier organised industry of the country, the Indian 
Cotton Textile Industry, of its own right, occupies a pivotal position 
in the nation’s economy. The industry’s paid-up capital is ot tne 
order of Rs. 190 crores audits annual turnover amounts to over 
Rs. 8C0 crores. After agriculture, it is the most important single 
source of livelihood to the country’s working population over 
735 workers being employed in 622 mills. As stated at the very 
outset its premier position among the organised in&ustnes oi tne 
country is borne out by the following figures showing the numoer 
of workers engaged in the various industries of the cou ntry._ 

I^ ^^ k ;i S n du m S fr'ier d in 

( 000 ) 


Cotton mill Industry 799 

Jute Textile ^ 

Basic metal industries 85 

SU§ar . 25 

Electric machinery etc. 

„ t 13 

Cement 

Woollen Textiles__L!_, 

si”. »..i ..*« pjp—j-rir. 

ed industries nuraben " s d a Jj, t ' l v e e ° a irg e body of men comprising 

p- onnei who arealso 

chinery- Some savings in the indus¬ 

try !' 0 Above SftdSbSS agricu.turists all over .he country are 
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dependent for their living on the cultivation of cotton which sup¬ 
plies the greater part of the requirements of the mills- Besides, 
the industry is the main prop of the handloom weaver and the 
vast numbers engaged in the cotton yarn and cloth trades and in 
the manufacture and sale of textile auxiliaries. In fact, the industry 
touches the economic life of the community at so many points 
that it is almost impossible to assess the actual number of people 
directly or indirectly who are benefitted by this industry. 

Textile industries include (l) Cotton textiles industry including 
cotton yarn, cotton cloth etc • (2) Jute textiles (3) Rayon and (4) 
Woollen manufactures etc. 

COTTON TEXTILE INDUSTRIES 
Historical Development 

Though the first cotton mill (Bowreah Mill) was started at 
Calcutta in 1818 the industry may be said to be really born in 
Bombay in 1854. The cotton textile industry is by far the most 
important manufacturing industry in India. This is known by the 
fact that of the average daily number of workers euployed by the 
different manufacturing industries in India in November, I960, 
about 9 lakhs were employed in cotton mill industry- Tnis was 
the largest number employed in any single industry. Hence the 
basic importance of the cotton industry to the well being of the 
people can be easily guaged. 

Localization Factors 


The localization of cotton mill industry depends upon many 
factors, such as the supply of raw material, fuel, chemical, mach¬ 
inery, labour, communications and market. Any of these factors 
may determine the location of this industry, provided it gives a 
decided advantage in competing against other locations of this 
industry. Thus, Lancashire in England does not produce any raw 
cotton, nor does it enjoy locally any considerable market for the 
products of cotton mill industry. But it commanded, through 
political control, a vast market in commonwealth countries. This 
one factor led to the tremendous development of the industry there, 
lhe ease with which raw cotton can be imported from U-S.A., and 
me nearness to coal-mining areas, which supplied not only fuel and 

Suic ery r b “ tals ° c ? eap ,abour of women and children from the 
families of miners and workers in iron works, were ail secondary 

advantages. Similarly, the access to the Indian and other neigt? 

Janfn mai Tan« a V nCent ‘ Ve to j he development of this indusf^r 
“ft'.. J J lpiaQ r al j.° dc £? not P^duce any raw cotton. It imports 
most of it from India. The vast supplies of cheap labour, and 
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cheap ocean transport together with Government support in various 
ways helped the development of cotton industry in Japan. 

In India, the localization of the cotton mill industry has been 
brought about chiefly by the following factors :— 

(a) supply of raw material ; 

(b) ease of importing machinery and mill stores from abroad; 
and 


(c) the vast market. 


Supply of coal has not played any important part in locating 
cotton mills- For the amount of coal needed by the mills is 
negligible when compared with the vast amounts of raw cotton, 
finished goods or machinery that have to be moved. Climate also 
does not play any direct part- For artificial humidity supplied to 
the spinning rooms controls the moisture conditions of air quite 
efficiently without much cost. 


Towards the earlier part of 1969-70 there werei650 cottcn 
textile mills in India, with 17.52 million spindles and about 2 lakh 
looms. Nearly Rs. 190 crores were invested in the industry and 
about 7.4 lakh workers employed during 1969-70. 

The following table shows the growth of Cotton mills in 
India :— 


Year 

ending 

31st 

August 


No. of 
Cotton 
mills 


No- of 
Spindles 
installed 
(in million) 


No. of Average Cotton 

Looms No- of consumed 

installed workers in million 

employed bales of 180 

kg- each 


1969-70 

622 

16-0 

208,415 

799,735 

4-93 

1970-71 

650 

17-5 

207,867 

734,131 

5-13 

1971-72 

670 

18-0 

208,148 

a a • 

« « • _A 

5-91 

▲__ Z mb 4 


The greatest advantage possesscu uy me -—- 

is theextent of the home market- The significance of this advantage 
can be Realised from the fact that for the two countries from 

turec^ cotton 

Indian market 6 ca^b^gathered^Vo^fhelfacMha^aW^S^t^n°l*5 

£ 3f3T<«Ss5 

ented for each of the above two countries the largest single line o 


export' 
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The largest centres of cotton industry in India are where raw 
cotton is abundant. Bombay obtains the raw material from stocks 
brought to Bombay for export, as practically all the raw cotton is 
exported’ through it. It has also the advantage of importing 
machinery and mill stores from abroad easily. 

Bombay and Ahmedabad are the principal centres of the 
industry ; about one-third of the total number of mills in the 
country are at these two places now. Elsewhere in the country, 
the cotton mills are scattered wherever facilities of raw material 
are available- In the cotton mill industry, market and the raw 
material play the most important part. 

The following table gives the distribution of cotton textile 
industry in India duriag 1971-72. 


Table 101 

Distribution of cotton Textile Industry 


State 

No. of 

Installed 

Installed 


Mills 

Spindles 

Looms 

Andhra Pradesh 

32 

502,974 

1,246 

Assam 

2 

23,480 

— 

Bihar 

5 

54,060 

2l9 

Gujrat 

118 

3,709,062 

63,043 

Ahmedabad 

70 

2537,505 

46,843 

Haryana 

9 

209,504 

978 

J &K. 

1 

12,600 

— 

Kerala 

27 . 

413,876 

1,118 

Madhya Pradesh 

23 

658,360 

13,031 

Tamil Nadu 

207 

4200,614 

9,124 

Maharashtra 

100 

4638,703 

77,829- 

Bombay 

59 

3,533,533 

62,861 

Mysore 

27 

689,460 

6,394 

Orissa 

4 

100,100 

866 
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Punjab 

8 

167,130 

1,302 

Rajasthan 

20 

365,750 

3,110 

u. P. 

36 

1050,340 

13,428 

Kanpur 

14 

528,194 

11,270 

W- Bengal 

41 

931,914 

9,979 

Delhi 

4 

192,440 

3,868 

Pondichery 

5 

121,588 

2,649 

Goa 

1 

25,036 

— 

Total 

670 

18,066,991 

208,184 


Location of the Industry 

The location of cotton mill industry is influenced by factors 
other than the proximity of raw material. There is no material 
difference between the cost of transporting cotton and cotton pro¬ 
ducts and hence the industry often tends to be located at cen res 
with favourable transport relations to markets. To use Weber s 
terminology, the material index for this industry is not much greater 
than one Bombay Island has always been the*centre of c ® tt0 ? 

•n «vwtrcfrv in India It has less than two-thuds of the total 

ft3S? is s sasw 

SSS w» 

£& Of W 

regions, the industiy is; predoroin n . y , dabad Sholapur, Baroda, 

Lid Island of Bombay. These reasons are . 

ed j?2ft»ss °o f P»rs 
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China and the export of raw cotton during the-Americani Civil War 
These funds were utilized in the cotton null industry. The intimate 
knowledge and control of cotton trade enabled these merchants to 
exercise personal control over details of the working of cotton mill 
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Fig. 68. Important Textile centres in India. 

companies and the technical skill and experience was made available 
by the machine-making firms of England. The local agents of these 
firms arranged for importing, along with machinery, skilled and 
technical labour from Lancashire not only to fit up and supervise 
machinery but also to managa the mills using their machinery* 

(ii) The supply of raw cotton for the mills was available from 
the cotton-growing tracts of the country. As Bombay was the lead- 
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ing port of export of raw cotton, the cotton crop not only of 
Bombay State but also of the neighbouring regions gravitated in 
large quantities to this port for export and special flow of cotton 
to Bombay to feed its new cotton mills had not to be created. 


(iii) Owing to the absence of chemical and engineering indus¬ 
tries in India, mill-stores, machinery and other accessories had to be 
imported from abroad, but owing to the insular position of Bom¬ 
bay, it enjoyed the advantages of cheap sea freight on imported 
articles, especially from England. 

(iv) Bombay, being the important junction of main railways, 
was also connected with the interior markets not only of raw 
cotton but of piece-goods too. The policy of railways to charge 
lower freight rates from and to the ports increased the transport 
advantages of Bombay over other inland towns. Thus in spite of 
its producer’s buying marke's and consumers’ markets being situated 
at long distances, Bombay Cotton industry enjoyed especially favour¬ 
able transport facilities. 

(v) For the supply of unskilled labour Bombay depended 
upon the coastal districts of Konkan, Satara, Ratnagiri an& other 
parts of Bombay Deccan. Gradually workers were also attracted 
from distant regions like Rajasthan, West U.P-, Madhya Pradesh 
etc. 


(vi) The humidity of Bombay was also a climitic advantage 
for the spinning of cotton thread. 

Thus a fortuitous combination of all these factors led to the 

initial concentration of cotton mill industry in Bombay and conse¬ 
quently Bombay became an excellent site for the pioneer cotton 
mill of India. So that at the end of the 19th century Bombay 
alone represented more than half the installed capacity of the-whole 
of India and inspite of a few mills here and there this island city 
with its 13 cotton mills could justly be called the “Cottonopolis of 

India”. 

But after 1921, the dispersal of the industry set in. This pro¬ 
cess was specially rapid after the enervating depression in the Bom¬ 
bay textile industry which started in 1923 so that there was re a iv 
decline in the predominant portion of Bombay and a re at ve 
increase in the industrial activity in the more and more interior 

ree '° This change has been due to the appearance of deElomerating 
tendencies which act against local concentration. Thesc cnden s 
began as a result of: (i) incieases in the land values ana 
rents because of lack of area available for sites on the island, (ii) 
rise in the cost of living due to scarcity of consumption articles 
because of the separation of the mainland of Bomb y Y (iv) 
Western Ghats; (iii) increase in internal cost of tnwspoi‘t, ( ) 
increase in rates, taxes, town duty, water charges, etc., and lastly 
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<v) the change in the nature of consumers’ markets and production. 
So that Bombay lost the advantages of special transport relation 
and with the gradual economic development of the interior regions, 
the conditions for the establishment of cotton mills became more 
favourable and inviting. 

The causes responsible for the dispersal of the productive acti¬ 
vity in the cotton mills industry may be analysed thus: The initial 
dispersal of the industry was due to the development of the means 
of transport and communication in the interior regions. With the 
penetration of the railways in the interior, many new centres sprang 
up. Many of these centres like Coimbatore, Madura, Bangalore, 
Nagpur, Indore, Sholapur and Baroda were favourably situated both 
in regard to raw materials and the consumers* markets than the 
places of original locations. As they were situated in the heart 
of the (otton-growing tracts as well as near the consumers* markets, 
they offered the possibility of saving double freight on raw cotton 
.as well as finished goods with regard to foreign competition the 
mills in the interior could also enjoy at least partial protection in 
their local markets to the extent of saving the railway freight from 
■the ports to the internal markets. Hence, new cotton mills sprang 
up wherever capital and organizing ability were available. 

The earliest development of the cotton mill industry outside 
Bombay city took place at Ahmedabad, where the financial facilities 
and the entrepreneurial ability were in no way inferior to those at 
Bombay and where the mills were situated in the midst of the cotton- 
growing districts of Gujarat and Shaurashtra. It is the only centre 
in India which resembles the great cotton centre of Manchester situ¬ 
ated in Lancashire region and probably for this reason it is called 
‘The Bolton of the East* and where Broach and Dholeras— the two 
important varieties of cotton predominantly used here are grown 
^nd its nearness to the sea enables it to import foreign—the East 
African and the Egyptian cotton—easily, and the machinery and 
the mill-stores from abroad. The spinoers and weavers required for 
the industry were drawn from a class of people whose ancestors 
earned on hand spinning and weaving before machinery came into 
use. The finished products could be conveniently d stributed in 
Gujarat ^urashtra, U. P., E. Punjab, M P. and Rajasthan, because 
ot its railway connection. In equally favourable conditions the 
•cotton industry reached certain other centres like Sholapur and 


the , adva . ntag , es of local supplies of raw materials 

trartf Jr K? il and n re ?°? a L c ? nsumers * marke ts the cotton-growing 
tracts of Madhya Pradesh had an additional advantage of having 

the imnortaneff < f£- II,ilie ? within the state, Sri. J. N.Tata realising 
ThJmwn ?? , h !f decldcd to locate his mills at Nagpur 

The town was situated in the cotton-growing tract; it was the ter- 
mmus of the Western Rly., it was within reach of supplies o? coll 


458 


Economic Geography of India 


from Warora mines and it was the chief market for many miles 
around- It was also the centre of a large handloom industry ready 
for the products of Tata’s weaving mills. Land was also cheap, 
agricultural produce abundant and the distribution of the manufac¬ 
tures could easily be facilitated owing to the central position of 
the town. 

The first up-country mill was located outside the peninsular 
India—on the edge of the cotton growing region of the Indo- 
Gangetic plain at Kanpur. Owing to its favourable geographical 
situation large quantities of cotton passed through Kanpur and on 
account of its being an important trading centre it possessed excel¬ 
lent financial facilities, while cheap labour was provided by the 
thickly populated areas in the vicinity. It had very good location for 
obtaining the supplies of good coal from Bengal and Orissa. 


Though West Bengal lies away from the cotton growing belts 
of the country, yet on account of favourable situation of the port 
of Calcutta for importing raw cotton, mill-machinery and stores, 
the nature and extent of wide market in the neighbouring states of 
Assam, Bihar, Orissa, Manipur, Tripura, etc., along with supplies of 
good coal within the state itself, it was found practicable to set up 
cotton mills in West Bengal. Here the climate also favours the use 
of cotton clothes throughout the year. 


The development of the hydro-electric power in the country 
has also favoured the dispersal of the industry. The extraordinarily 
rapid expansion of the spinning industry in the Tamil Nadu-parti- 
cularly in Coimbatore, Madura and Tinnevelly was greatly assisted 
by the completion of the Pykara Hydro-electric scheme, and the 
readiness of the local industrialists to take advantage of the new 
sources of power- Similarly, the expansion of the Singarapet was 
greatly helped by the construction of the Mettur Stanley Dam. The 
completion of the Papanasam Hydro-electric scheme also helped the 
expansion of the industry in Tuticorin, Kouilpatti, Madura, Ambas- 
samudram etc- The future development of water power will further 
lead to a wide dispersal of the industry. 

The industry has also shifted from regions of high costs to- 
those of low labour-costs. In cotton textile industry wages from 20 
to 27 per cent of the total costs or 40 to 54% of the total work 
cost depending, on the productivity of labour, level of wages, and 
the character of output. The wages are high in centres like Bombay, 
Ahmedabad, Delhi, Baroda, Indore, Kanpur and Madras, etc., and 
they are lowest in Kerala, Ramnad, Tinnevelly, Sale “’ 

Pudukota etc Hence, new cotton mills after 1933 have been 
located in’ centres like Madurai. Tinnevelly, Coimbatore, Ramnad 
Salem Sholapur Barsi, Gohak Dhulia, Amalner, Jalgaon, Kalol, 
Pohad Nadiad; Ujj^in, Beawar, Agra, Ha,bras, Broach and 

Bangalore. 
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resembles what they call in Lancashire the ^gYP , British 

cotton industry while Bombay the ‘American section of the Bntisn 

Colton Industry.* 

Production 

As is characteristic of the region where the raw material is 
abundant, production of yarn exceeds that of doth in India M 
of yarn spun is coarse, mostly below 30 co. unts * In 1931-32 88 
p. c of the yarn spun in India consisted of counts 1 to 30s, and 
only 3 p. c. of counts above 40s This is due to the short and 
coarse staple of the raw cotton produced m India. Even the so 
called long staple cotton in India, taking warp and weft yarn 

together, is suitable only for the manufacture of yarn cf counts 

24s. to 40s. for all the long-staple cottons in India do not na\e 
the required degree of evenness and strength. The Punjab-Amen- 
cancrop represents the largest proportion of long-staple cotton in 
India, but about four-fifth of this is sold by the cultivator mixed 
with Deshi cotton- For the production of yarn of higher counts 
than 40s. no suitable raw cotton is available in India. 

Finer yarn is'spun in Ahmedabad and Bombay ; from cotton 
imported from Egypt and the United States of America. During 
the War, there jvas a considerable increase in production, e.g., the 
production of cloth rose to about 4,800 million yards in 1943-44. 
But owing to shortage of coal the production could not be raised 
further. The growth in recent years is shown below:— 

Table 102 

Cotton Mill Production 


Year 

Coarse 

Medium 
(Figures in 

Fine Superfine 

Million Metres) 

Total 

1969 

50.7 

254.9 

14.7 

27.0 

347.4 

1970 

48-2 

247.8 

18.2 

32.1 

346 3 

1971 

41.9 

232.6 

20.6 

34.3 

330.0 

1972 

45.4 

257.4 

18.2 

32.8 

353.0 
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The total production of mill made cloth during 1971 was 394 
million metres showing a short fall of 24 million metres over the 
output of 353 million metres in the last year. 

• 

The total production of yarn in the year 1971-72 was 882,000 
thousand kgs. compared to 964,000 thousand kgs. in the year 
1970-71. 

The Fourth Plan lays emphasis on modernization of the tex¬ 
tile industry, expansion being only marginal. 

Consumption of cloth 

During 1968-69 the cotton consumption by mills was 57.63 
lakh bales of 180 kg. each of which, Indian Cotton accounted for 
51.82 lakh bales and foreign cotton 5.81 lakh bales. Unsold stock 
of cloth with the mills at the end of 1966 was 199 million metres 
equivalent to about 15 days’ production- The stock shows a fall 
from the level of 293 million metres at the end of 1965. 


EXPORT 


The export market for our cotton industry is very small. Our 
chief markets are the countries where the Indians have settled in 
large numbers. The most valuable markets are South and East 
Africa, Iraq, Persia and Ceylon. Bombay does the largest export 
trade. 

In 1955, we exported 836 million yards of cotton cloth to for¬ 
eign countries and 854 m. yds. in 1957 of which coarse cloth am¬ 
ounted to 176-6 million yds. and 233.8 m. yds. ; medium cloth 
602.6 million yds.; and 590.8 m. yds. fine 35.8 million yds. and 
12.0 m. yds.; and superfine 21.0 million yds. and 17.3 m. yds. 
The main varieties which we export consist of sheetings, long cloth, 
shirtings, coatings, voils, mulls and chintzes. 

In 1971, 2714,000 metres of cloth was exported to Foreign 
countries which was valued at Rs. 8.1 million and in 1973 (Jan- 
to March) 5 thousand metres of cloth was exported, the value ot 

which was Rs. 50 thousand. 


Besides cloth, cotton twists and yarns are exported to Burma, 
Straits Settlement, Syria, Aden, Thailand, Iraq, Arabia, and other 
countries where Indian immigration is considerable. 


There has been a continuous decline in our export of Cotton 
textiles. In fact, exports during 1971-72 were the lowest during the 
last ten years. The following table gives the sea borne export trade 
of all cloth. 
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Table 103 
Exports of Cloth 

Manufactured Goods Cotton Fabrics 

Cotton Fabrics Handloom mill made 


Year 

000 metres 

Million Rs. 

000 Sq. metres 

Million Rs* 

1969-70 

2244 

6.0 

34,625 

52*6 

1970-71 

3389 

8.2 

35,174 

52.3 

1971-72 

2714 

8.1 

51,503 

>86.0 


Although all possible efforts are being made to boost our ex¬ 
ports, we have to face many practical difficulties particularly as a 
result of the keen competition in the foreign markets from textile 
producing countries like Japan and China. The import policies 
of foreign countries have also become more and more restricted. 
Until recently our exports have been mostly of coarse and medium 
varieties and the markets for these are somewhat limited. In spite 
of these discouraging factors, cotton textiles will continue to be one 
of our major foreign exchange earners and efforts to increase 
exports will continue to be made during the Fourth Plan period. 

There is a great future for this industry in India as the 
standard of living is rising. At present the average of cotton cloth 
in India works out at about 12 yards per head. This is very low 
when compared with 64 yards which is the average for U. S. A- 
To raise the consumption of cloth to any decent figure in India will 
require a tremendous growth of the industry and at the same time 
the purchasing power off the people. 

Cotton mills at present suffer from the following difficulties:— 

(i) Though the Post-war Planning Committee estimated 
that the optimum size for a composite mill is 25,000 
spindles and 600 looms, but unfortunately a large 
number of composite mills as well as spinning mills 
are below the economic size. According to the esti¬ 
mates of the working party on cotton mills industry 
some 150 mills are uncommercial. 

(ii) A large number of mills have worn out and have obsolete 
machinery. The Bombay Millowners’ Association esti- 
mated that nearly 90% of the machinery in Bombay 
mills is more than 25 years old. Hence, the existing 
mills should be brought to the economic size and the- 
machinery and technical equipment should be renova¬ 
ted and modernized. 
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(iii) In spite of the growth of industries in other parts of 
the country such as Tamil Nadu, M. P., U- P., the 
industry still continues to be concentrated in Bombay 
where 60% of the existing spindles and looms are 
installed. Hence, mills should be properly located. 

Features of Export trade 

The important features in our exports of cotton textiles are: 

(a) About 90 to 92 per cent of our total exports consists 
of coarse and medium counts of cloth; 


(b) An overwhelming percentage of our total export of 
cloth is ia ihe grey form which gets processed in the 
importing countries for purposes of re-export. 

(c) A bulk of our exports are to countries in Asia and 
Africa; 

(d) Comparatively very little percentage of our exports 
are in dyed or printed and in other processed forms. 

The Government of India have been earnest in promoting 
exports of textiles produced in this country and have already taken 
certain steps. Some of the important steps taken are: 

1. Constitution of the Cotton Textiles Export Promotion 
Council for intensive study of market conditions abroad 
cotton textiles and to promote-exports; 

2. grant of rebate of excise duty on goods exported; 

3 . assistance to manufacturers and exporters in obtaining 

raw material required for producing goods meant for 
export in good time and at fair prices; 


4. popularising of commercial arbitration for settlement of 
trade disputes; 

5 introduction of quality control measures and inspection 
schemes in regard to textiles intended for export; and 

6 oarticipation in international exhibitions and mainten- 
We of trade centres and commercial show-rooms at 

important centres of the world. 

, b „ sssra *s-fssws 

are also being actively considered. 

Problems of the Industry 

Amongst the important problems facing the industry arc: 
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(1) Replacement of the old machinery by new equipment ; 

<2) Reduction of cloth and yarn prices to stimulate higher 
consumption ; 

(3) growing competition in textiles in the export market ; 

(4) heavy incidence of taxes and levies and more particul¬ 
arly excise duty and sales tax on mill cloth ; 

(5) low productivity of workers and a mounting wage 
bill ; 

(6) Inferior quality and shortage of cotton. 

The problem of raw cotton supply is a new problem which 
faces this industry due to the partition of the country. The amount 
of raw cotton produced in the Indian Union is not enough for the 
home needs. Raw cotton has, therefore, to be imported from Pakis¬ 
tan and other countries. 


It is incontrovertible that much of the productive equipment 
of the industry is old, worn out and outmoded and that it is in 
urgent need of replacement and modernization. But modernization 
of the industry as a whole cannot be effected overnight for the 
simple reason that the cost of new machinery has gone up consid¬ 
erably. But the Indian industry has either to modernise or stagnate 
and collapse in the face of Japan’s competitive ^strength which lies 
in the fact that her industry is rationalised and modernised. 


Over 65 percent of Japan’s textile plants and machinery are 
brand new, a very large proportion of looms installed in the postwar 
period are automatic and there has been a rapid advance in the 
scientific apportionment of workloads amongst the workers. For 
example, the average number of ring frames looked after by one 
Japanese worker is about four to five, that is, 699 to 2000 spindles 
Simdarly, the average number of looms minded by one weaver is 
30 to 40. A similar tendency is also noticeable in Britain and the 
United States, the two other leading textile manufacturing countries. 


If the Indian textile industry is to ’iold its own in the race 
for export market and to export 1000 million yards of cloth per 
year, she must make an all out effort to increase productivity and 
reduce the cost per unit of cloth and this can oily be done by 

modernization and rationalization. 3 y 


COTTON HANDLOOM INDUSTRY 

al village n ?ndustH« g *?$! hand-weaving have been India’s tradition- 
nl.vit in T ^ T h spinning wheel was being universally 

£ae industries „ a f n ,b h0m “- , Even ,oda V 11 « one of ?he important 
Cornmitt^mftii^ c °untiy. According to the Fact Finding 
Committee, 1942, the number of weavers were about 2.4 million! 
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besides about 3.6 millions auxiliary workers ; thus giving a total 
of 6 million weavers for undivided India, for 2 million working 
handlooms, and the value of handloom production was estimated 
at 72.80 crores of rupees- Even after partition, handloom weaving 
industry is still an important industry, in faet the largest and the 
most widespread after agriculture. This industry now provides 
employment to 14 million people and produces about one-third of 
total production of cotton cloths and has about 23,26,000 hand- 
looms- The annual production in 1965-66 was over 25250 crore 
metres. 


The yarn needed by the industry is supplied mostly by the 
mills. It is only weaving that is generally done in these small 
towns. In some cases, however, yarn used is also handspun. Cotton) 
is distributed to women-folk in the surrounding villages where it is 
spun and then brought to the town to be woven- 


With the improvement of the handloom in recent times, the 
equality of the goods produced on the looms has considerably im¬ 
proved. Such improved quality goods enter successfully into com¬ 
petition with mill products, and give emplojment to thousands of 
workers. 


In India both the coarse and finer qualities of goods are 
made by handlooms- Napkins, gauze, bandages, jaconet, oed- 
sheets table cloths, curtain cloths, bordered saries, and cloth of 
coarse type are usually produced on the handlooms. One of the 
reasons why the hand woven cloth is more popular than machine- 
woven cloth is the variety of the patterns which can be produced 
on the hand-made article. Muslims wear p aids which are of 
infinite variety while borders are common on Hindu ment s and 
fieures on Hindu women’s clothing. Hand weaving supplies this 
demand in an endless selection of patterns. 


Producing Centres 

Important centres for the cotton handloom industry in India 

areBanaras, Gorakhpur, Tanda, Etawah in U.P., ? han .J® rl ’ 

Nacour and Poona in Maharashtra ; Bbagalpur m Bihar , Shanti- 
pur fn Bengal : Kozhikhode, Madras, Madurai, Coimbatore and 
Karnatak in S. India ; Govindagarh and Chomu in Rajasthan. 

s .=S“ : 3:S3|SB 

SSSssfss 

Jagadhari, Srinagar, Agra, Sitapur, Almora, Jaip , 
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Production 

Production of handloom cloth in the country during 1969-70 
was estimated at 2040 million yards. Production in 1971-72 was 
2051 million yards. The followeng table shows the production of 
handloom since 1969-70. 


Table 104 

Production of handloom cloth in India 


Year 


1969*70 

1970- 71 

1971- 72 


Production in million metres 

2040 

2155 

2051 


According to the estimates of the Village aod Small Scale In- 

wafafmuch as nboo 6 Produced in handlooms 

3 I7 ’ , mi,,10n yds. by the end of 1960 61 It is 

d ? ase lhe , nufnber of handlooms in the cooperative 
field from I million to 1.45 million by 1963-64 It k akn nmn^c 

Exports 

cror°lL and \°h, m 1965 amounted R»- '5 26 

handioom c^h^Othl”ma !inS export 

SEBBr «=—m 


RAYON INDUSTRY 

imitat^ia" VG L^K /0/,m T r Ray0D is ,he result of man ’ s ^ort to 
Ini nnkS. , F ,hou sands Of years silk was the raiment of royalty 

Ravnn b u th b fi Ca ? Se of lts 5 ari ]y* brilliance, fineness and costliness* 
» tbe first man-made fibre to satisfy this understandable 

fts? ttassr-sfc 

entation began and bv 1900 fV\nr ri; 4 ^* ut 1850, active cxperim- 
had emerged y 1900 f ° Urd ' s,lnct B ethods of imitating silk 

EG—30 
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The first nitrocellulose process was patented by Count de Char- 
donnet. He was a student of Pasteur when the great French Scien- 
rist was evolving a cure for a silk worm disease which threatened 
to wipe out the silk industry of France. Two years later, the 
English investigators. Cross and Bevan, announced what is today 
called the viscose process. In 1893, Cross also patented the recently 
popularized acetate process. Finally, in 1889, the present-day 
cupramraonium method was successfully commercialized in Germ¬ 
any. Today the Viscose and Cuprammonium process products go 
under the name of Rayon whereas cellulose acetate is known 
differently. 

Raw Materials 


The rayon industry, as it has developed at present, is predomi¬ 
nantly based on imported raw materials—the most essential mate¬ 
rials being dissolving pulp, cotton linters, rayon grade caustic soda 
and sulphur While it may be difficult to attain sufficiency in sulp¬ 
hur, plentiful materials are available in the country to produce all 
the pulp, splinters and caustic soda that the industry needs. Efforts 
should, therefore, be made to strengthen the base of the rayon 
industry by establishing a pi int for the manufacture of pulp and a 
few units for producing cotton splinters. 

Producing Centres 

Though Rayon had been consumed in substantial quantities 
in India for the manufacture of art silk fabrics, particularly during 
and after the world war II, efforts to manufacture it started only in 
the post-war period. Today there are eleven units producing rayon 
filament yarn, with a total production capacity of 36,000 tons per 
annum- The details of unit-wise installed capacity, production and 
percentage utilization for the years 1969-70 are given below : 

Table 105 


Unit wise production and capacity of rayon filament 


Unit 


Capacity 
(in tonnes) 


Production 
(in tonnes) 


j a. Viscose Yarn 
i j. jravancore Rayon 

2. Nati.nal Rayon 

3. Kesoram Rayon 

4 . J. K. Rayon 

5. Indian Rajon 

6 . Baroda Rayon 

7. Century Rayon 


2,800 

989 

9,000 

4,021 

4,562 

2,262 

2,590 

1,298 

2,340 

1,113 

3,000 

1,405 

7,0C0 

5,400 
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8 . 

South India Viscose 

4,100 

1,606 

B. 

Viscose Staple Fibre 



9. 

Gwalior Rayon 

63,875 

27,460 

10 . 

South India Viscose 

3,650 

1,384 

c. 

Acetate Yarn & Staple Fibre 



11 . 

Sirsilk 

3,200 

1,025 


In 1950, Travancore Rayons Ltd., Perumbvoor, started produc- 
tion of synthetie yarn. In 1954, National Rayon Corporation 
Ltd , Kalyan went into production. In 1964 the Sirsilk Ltd.. 
Hyderabad started production of artificial silk by wood-pulp etc 

Ra ^ y ° nS ,"X S S , et Up at G ^lior Rayon 

Silk Manufacturing Co. at Nagda in M. P. After 1960, J.K. Rayons 

f K f an ?V r ’r De,hi C,0th Mi,,s at De,hi and Kota and 
fibres' Fbr6S at lv<oJ,na S ar started production of artificial 

Production. During 1970-71, three units were engaged in the 
production of rayon tyre cord with a total capacity of 19,800 tons 

FAnnt D0Um ’ tW ° ray ° n staple fibre Producing units capacity 60 000 
tonnes per annum, one acetate filament and staDlc unit with 

r^,^r 2 ;^°or 0 s p p=ra n z m fi a„ d a t: 

tabll showsThc ‘proTS °.f®S? foU ° WinS 

Table 106 

Production of Synthetic Fibres 


Year 

1969- 70 

1970- 71 

1971- 72 


Production in tonnes 


Viscose Acetate 
rayon yam rayon yarn 


Staple Synthetic 


3043 

3001 

3068 


128 

146 

135 


4848 

5262 

5573 


663 

812 

903 


iv m&r 43 »*>■ 

and man «« 
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Industry 


Unit 


Rayon filament 000 tonnes 

Staple fibre ” 

Synthetic fibres, nylon filament, 
nylon tyre cord and other yarn ” 

Polyester filament & staple ” 

Acrylic fibre ” 

P V A fibre ” 

Man-made fibre Million metres 


Production target 
1973-74 

64 

90 

29 

12 

12 

10 

1,500 


JUTE 


Historical Development. Jute is the head of the family of 
fibres and also the toughest of them all, and as an industrial fibre, 
it has unrivalled qualities as a packaging material for the heavy 
work of trade and industry- The beginnings of the jute industry 
were clouded with doubts and hesitations. Originally a handloom 
and largely cottage occupation, the production of Chuttees, that is, 
lengths of cloth for making bags, reduced its high-water mark 
around the middle of the nineteenth century. Though Indian hand¬ 
made jute cloth enjoyed a market in three continents, the value of 
the total export trade in 1850-51 did not exceed more that Rs- 21 
lakhs The first power-driven factories began to function m 
Dundee about 1833 demonstrating that the machine-made articles 
had considerable advantages over the local Indian product. 


The advent of power-driven machinery in Dundee and later on 
in Calcutta in 1855 undoubtedly spelt the doom of the handloom 
iute fibre. Be that as it may, as a manufacturing centre, Calcutta, 
in close proximity to the sources of high quality raw_ 
obviously possessed natural advantages denied to Dm> d « n 
Calcutta soon eclipsed Dundee in the producon of “^.ne-made 
iute fabrics. To George Auckland and Syamsunder Sen gees ne 
credit for establishing Indian first power driven jute spjnmiig 
at Rishra on the Ganges, a few miles from Calcutta- Here in 1 

with machinery imported from Dundee 1 J*!, f fi i£ ht C Jons a day J 
mill went into production with an output of eight tons a day. 

,ac S3 

superlatives still stand, the foundations of India s Jute y 
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sometimes seem to be shaky and ia recent years, the importance of 
Jute goods in India’s balance of trade has been increasingly a cause 
for concern rather than for complacency. 

After cotton textile industry the most important industry is 
jute. In 1959 there were 113 mills. The Industry has a capital of 
65.3 croresand gave employment to 271,415 persons. This industry 
is still predominantly localized in West Bengal. It is particularly 
striking to note that raw jute which is the chief raw material of 
this industry is a “pure raw material” as it imparts its fu'l weight 
to the finished product. The loss of weight in the process of 
manufacture is almost negligible, in fact much less than in the case 
of raw cotton. The location of Industrial unit need not be near 
the sources of raw material. Nevertheless, the excessive concentra¬ 
tion of the jute mill industry in the Hooghly Riverine region cm 
he attributed to the combination of various factors:— 

(i) Bengal occupies a unique and unrivalled position as pro¬ 
ducer of raw cotton jute, for it accounts for 90% of 
India’s output of raw jute. The rich alluvial soil and 
the humid climate of Mymensingh, Tipperah and Farid- 
pur are exceptionally suited for the production of raw 
jute. 


<n) The net work of waterways, which connect the most im¬ 
portant jute-growing regions of West Bengal, offer favour¬ 
able facilities for assemblage and transportation of raw 
jute from centres of production to centres of manufacture. 
The Ganga, the Brahmputra, the Meghna along with their 
tributaries provide the cheapest form of transport for the 
movement of jute fibre from fields to the factories. 

<iii) The proximity of coal deposits has been a material consi¬ 
deration—as it can be cheaply had from mines of West 
Bengal and Orissa, etc. The distance of Raninanj and 
Asansol coalfields is only about 120 miles. 




The earlier concentration of the industry in and around 
Calcutta could be ascribed to the availability of British 
mainly Scottish enterprise and capital—both of which plav- 

of j a JemUUndustry. m "" deVclopment and “P ansi “° 


to«. i « U, . a h. P?S . Ui ?V f Calcutta oflrireJ additional advan- 
If®?!* 0 th .® J ute ,Qdus ry ia regard to foregin markets 

easdy * St ° reS C0U d als0 be im P° r *ed from abroad 


<vi) It is worth noting that Bengal did not provide necessary 

nearly 
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(vii) Humid climate necessary for jute manufacture is also 
the characteristic of the Hooghly basin. 

Thus it will be observed that because of the above factors jute 
industry is highly localized in a small strip of land measuring 96 
kilometres in length and 3 kilometers in breadth lying along the 
bank of river Hooghly, abo\e and below Calcutta—from Tribeni 
(4.8 kilometres above Calcutta) to Uluberia (32 kilometres below) 
on the north bank of the ri\er and from Halisbahr (42 kms. above) 
to Birlapur (35 kilometres below Calcutta) on the south bank. This 
small tract of land accounts for more than 9G% of the total manu¬ 
facturing capacity of the industry. The greatest concentration lies 
within a 24 kilometres belt extending from Rishra on the north bank 
to Naihati in the south. The important centres of the industry 
are Bally, Agarpara, Rishra, Titagarb, Serampore, ‘Budge-Budge, 
Sibpur, Salkia, Howrah, Shyamnagar, Bansbaria, Kankinara, 
Uluberia, etc . 


It is interesting to note the absence of jute mills in the prin¬ 
cipal jute-growing belt of E. Bengal. The important reason for 
it is the peculiar character of transportations! system which entails 
several transhipment hurdles. The three important districts growing 
jute are Mymensingb, Dacca and Tippera—all lie on the opposite 
bank of Brahmaputra river which is unbridged, and the transport 
across the river involves the problem of transhipment. All raw-jute 
thus moving to Calcutta on the Dacca section has to be transferred 
to filats either at Jagannathganj or Narayanganj and loaded on 
wagons again at Serajganj and Khulna respectively Had ' 

been located in the principal jute-growing belt, the transh pment 
hurdles had to be undergone twice, once in moving the coal, min 
stores, labour etc. t to the mills and then again, moving of ' ite 
finished goods to Calcutta for export to consumers markets over 

seas and to Indian States. 


For some time past there has been a slight dispersion of the 
ii,te industry This may be attributed to increasing demand for 
J He in it p Bihar after the rapid development of the sugar 
industry, and secondly, to the availability of many loed fibres suit¬ 
able foHute manufacture in Madras, U P-, and Bibar Hence 

wan ) ^and *o n e tna d b y a °P r a de s h D « iTVclt ihylXthS dispersal 
of the industry is possible by encouraging the cultivator of Jute in 

other areas of India. 

The geographical distribution of the Jute Mill industry in India 
is as follows:— 
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Fig. 69. Jute Milts in India 
Location of Jute Industry 

States 

West Bengal 
Andhra Pradesh 


No. of Mills 
54 
4 
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Bihar 2 

U. P. 3 

M. P. 1 

Total Jute Mills 64 


India has one of the largest jute manufacturing industries in the 
world. 

Jute Production and Exports 

The most important manufactures of jute mills are gunny 
bags, for packing rice, jute, wheat and oilseeds; hessian cloth or 
bags used for baling, cotton, wool and other fibres, coarse carpets 
and rugs, twines cordage and ropes. The following table shows the 
production of manufacture for recent years: 


Jute Manufactures (000 tonnes) 


Year 

1969- 70 

1970- 71 

1971- 72 


Hessain cloth and 

bags 
23 9 
29-2 
26-7 


Sacking 

256 
349 
40 3 


Others Total 


25-0 

15-4 

236 


74-5 

795 

90-6 


/z zo-/ . r . ... 

The following table shows the production of jute textiles in 

India since 1968: 


Year 

1968 

1969 

1970 

1971 


Yarn 
(000 kgs.) 
1,545 
1,574 
1,631 

1,539 


Production of Fabrics 
(in 000 metres) 

1,007 
1,052 
1,116 

,y/l 1,220 

Among the various problems facing the jute industry^ India 
is its dependence upon raw jutefrom East Benja . T .j ^ 

industry requires neatly 7 million bales oi rawjui f million 

"s work to full capacity But Ind.a 3mi lionfate 

bales of jute in 1947-4*: 2jtmUton the inter- 

in 1949-50 and 1/3 mdhon bates in ^ a)ong ^ 

nal output of raw jute was 2 9_ milli ? an inadequate 

imports of 1.2 .million bate from p a£stan gav,e ma de to 

^ 

Pradesh, Orissa and Kera ‘ a . jute has „ ow gone up, thanks to 

the intensive: P*°P*| a ^ *} by 1 fi mi nion bales from less than 
Mills Association t° well over d cndence 0 f Indian industry on 
two million bales in 19 greatly reduced and the 

imports from Pakistan which was the inevitable result of 

la&s r lende,.a U has P now’been b ough, down to a reasonable 
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demerged as tte cheapest’ 

fourths of the lost American market. 

Unlike cotton industry the jute industry ° f lndl » £ "Xwfng 
an export industry- It is a dollar earning industry. The following 

table gives the figures of Jute exports from India. 

Year Exports of jute Fabrics 

- a . _ \ 


Value 


/• _ 'it*_ 


1968 

1969 

1970 

1971 

1972 


38,138 

141.4 

35,193 

140.1 

37,444 

140.8 

35,843 

138.2 

55,000 

185.0 


Our exports of jute manufactures consist mainly of jute cloth, 
jute bags and twist and yarn. The important buyers of jute bags 
are U. S. A., Cuba, Australia, China, U. K. and Argentina, Jute 
cloth is exported to U- K., Canada, U. S- A* and Argentina while 
there is a considerable demand for twills in Egypt, Levant, South 
America and South and West Africa. 


As the foreign trade or the inland trade of the world increases 
the demand for jute products for Packaging also increases. 
Many countries in ihe world, therefore, attempt to grow 
some substitute commodity for jute. In North America, U. S. A., 
Sweden, S. Africa and Australia Kraft paper bags and cloth have 
been used for this purpose. But no fibre satisfies the double 
requirement of cheapness and strength that the jute fibre 
possesses. 

One such substitute is the ‘ sisal * grown in East Africa and 
other parts of the world. It is thought that the quality of the ‘ sisal* 
has been considerably improved recently to make it suitable for 
producing bags- A feature of the recent growth of industrialism in 
South America is the attention which the various governments are 
giving to the use of indigenous fibres for manufacturing purposes. 
In view of the large variety of fibre plants which are to be found 
in South America what is happening there is but natural. Brazil 
and Ecuador are well placed for the expansion of industries 
•concerned with sack and bag making. In Brazil, special attention 
is being given to the possibilities of ‘cnron’ which is indigenous to 
the country. Its leaves reach a length of from 1.5 to 2 metres 
each plant having three or four usable leaves which produce on an 
average 25 grammes of dry fibre. The distribution of the * caroa f 
Brazil is very extensive. It is abundant in the valley of 
the Kiver San Francisco and in the sandy portion of Pernambuco. 
■Ceara and Bahia. It is claimed that this Brazilian fibre is better 
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than Indian jute for bag making. The points emphasized in favour 
of ‘coroa’ are that it is naturally white, that there is no necessity 
for it to be carded and emulsioned before being spun and that 
the longer the spindle the better. It is also claimed that the strength 
of ‘ caroa * is sixty times that of jute- 

Newzealand has introduced Phoimium Tenax. Russia and 
Argentina use linseed fibre, other natural substitutes are Manila 
hemp, Bowstring hemp, Kenof, Bimli jute, Bombay hemp and Julital 
etc • 

The jute industry of India has profited much from wars in 
the past. Thus, the Crimean War and the American Civil War 
brought prosperity and opportunities for expansion, while the two 
Great Wars created an unprecedented demand in this industry. 
The trench warfare which prevailed in the wars needed millions 
of bags- In the second World War also, there was a large demand 
for sand bags for A. R. P- work. The second World War, however, 
used fewer bags thaD the first World War- 


Problems of Jute Industry 


The main problems facing the Indian jute industry might be 
stated as follows: 

1. To secure its raw jute supplies by increased production of 
jute within the Indian Union, with self-sufficiency as the. goal, in 
addition, to improve the quality of the jute grown in India so as 
to bring it up to the general standard obtainable in the jute growing 

areas of Pakistan; 

2 To rationalise the industry’s production techniques by ins¬ 
talling up-to-date plant and machinery, by taking advantage of the 
latest developments in jute technology, and by concentrating the 
manufacturing potential in the more efficient, modernised units; 

3. With the aid of the measures referred to under (1) and 
(2), to reduce costs and stabilise prices at levels attractive to 

overseas consumers;* 

4. In conjunction with the foregoing, to pursue an energetic 
export promotion programme with a view to capturing lost maikets 
and maintaining and expanding existing maikets; and 

5. To diversify the pattern of the industry’s production and 


to seek uses for jute. 

Owing to the shortage and fall in the production of ™'jute 

and tremendous fluctuations in prices, the mdu . s ry has ^, e v e ^ n % 6 ^. 
uncomfortable state for the last several years- It was only in 1961 
62 that relief to tbe industry was felt when raw material beca 
plentiful and level of demand became high and prices weie stable. 
The 1962-63 jeason was also expected to be good. 


In order to encourage modernisation, licences for the import 
of machinery have been liberally granted to the jute mills in t 
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-he very 

scat »-• 

rAW! LVor^ona, a.HUes. ^ 

The Union Government have^decided j ute and two 

target at tea million ^ ales a ^‘| t th , Third Plan’s 7.5 million bales 
SlSUes STjJL and 13 million for mesta). 

Woollen Industries 

The begiooing of the Indian Kh 

sed large scale, goesi back.to-1 7 “ nsions i n woollen manu- 

led at Kanpur and Dhariwal. Ma J Thc per capita con- 

facture took place in 1919-20 and 1948 W. V comparison 

sumption of woollen goods ts, however, suii o F Q f the 

withother countries due to the \™ «*«*£* * ^ tfecoun- 

try^There oHhe h~ 

SpSSd"! 1 SSTin .he purchasing 
power of the people. 

The Woollen Industry in India is not an importantone. The 
. hot climate of the country over the greater stands in the y 
of a large demand for woollen goods. The home pp y 
wool is also very inadequate- 


Producing Centres 

There were 96 large scale and 250 small scale units « India, 
in 1971 which were busy with the production of woollen goods. 
Out ofthem 51 were in Punjab, 14 in Maharashtra and GujaraV 
5 in U. P., 4 in West Bengal, 3 in Mysore, and 1 each in ueini, 
Kashmir, and M- P- The total labour ^employed in the industry 
in 1959 was about 18,712. 

The region-wise distribution of these units during 1970 was as 


follows :— 

State - 

No. of 

Spindles 

Power 

Hand 


Units 

total 

Looms 

Looras- 

Punjab 

51 

76880 

607 

754 

Maharashtra 

15 

68704 

619 

25 

U- P. 

6 

22292 

250 

105 
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Gujarat 

2 

14370 

% 

167 

30 

Mysore 

3 

11954 

247 

10 

W. Bengal 

4 

8092 

95 


J. & K. 

2 

4884 

18 

44 

Madhya Pradesh 

1 

876 


_ 

Delhi 

1 

864 

___ 


Rajasthan 

2 

860 

— — 

— 

Total 

87 

209,776 

2003 

968 


These mills in India work mostly imported raw material and 
cater for the needs of the towns mainly, Kanpur, Dhariwal, Ahme- 
dabad, Ludhiana, Bombay, and Bangalore are the important cen¬ 
tres of this industry. Kanpur has the distinction of having the 
largest woollen mill (Lal-imli) in Asia. Indian wool is roughly 
classified as: (i) Hill wools used in the manufacture of blankets, 
tweeds, overcoatings and lower quality of woollen shawls; (ii) 
Plain wools both of coarse and fine type; coarse-type is used for 
low grade blankets and rug and fine type for better class of blankets, 
woollen broad cloths, tweeds and good grade carpets. The Indian 
consumption of raw wool is about 24 million lbs. a year. 

Production • Woollen production is divided into two sections, 
namely, woollen and worsted based on raw materials and the 
manufacturing process employed. In the worsted section of the 
industry superior types of wool and other fibres are put through a 
series of processes of which the main intermediate products are 
tops and yarn whereas in the woollen section a wide range of 
materials, chiefly raw wool, as also, fibres from rags are spun into 
yarn without the manufacture of any products to tops. Worsted 
yarn is woven into finer woollen fabrics such as serges, tropical 
suitings, shawls and knitted goods while woollen yarn is used for 
the manufacture of blankets, meltons, blaser cloth. The production 
figures are as follows:— 

Year Woollen/worsted fabrics Woo lien/worsted yarn 


(000 metres) (000 kg 

1968 ^ 1,007 *» 545 

1969 1,052 !> 574 

1970 1,116 l. 631 

1971 1,176 1,578 

1972 1,631 1,116 


Woollen handloom industry is widely established throughout 
the country. 75% of the industry is concentrated in the colder 
parts of India, viz., U. P-, Punjab, Rajasthan and Kashmir. This 
section of industry produces a wide range of products—blankets. 
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carpets, tweeds, shawls, lohis , coatings, paltees, scarfs, 
etc. There is also some production on a lesser scale of 
knitted goods, e.g., socks, jerseys and pullovers. Certain goods have 
a considerable market in the country as well as abroad such as 
Kashmir shawls, carpets and rtamdas ; carpets from Mirzapur and 
Amritsar and druggets from Mysore and Bellary. 

Export 

Indian manufactured wool in the form of carpets, rugs, piece- 
goods and shawls are exported to U.S.A-, U.K., Canada and Aus¬ 
tralia- In 1966, woollen and worsted piecegoods worth more than 
Rs. )3 crores were exported. Woollen hosiery worth about Rs. I 
crore is estimated to be exported every year to the west Asian 
countries mostly through post parcels. The industry has great 
possibility of earning exchange by exports- 

QUESTIONS 

1. Discuss the factors that have influenced the distribution of 

the Cotton Textile or Glass industry in India. (A.U. 1964.) 

2. Discuss the localization of, and modern trends in, the 
cotton textiles industry in India. 
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The food industry is one of the oldest Indian industries but 
has made considerable progress in the last few decades. 

Food industries include ( 1 ) Sugar Industry (2) Tea Industry 

(3) Coffee Industry (4) Vanaspati Industry etc. 

SUGAR INDUSTRY 

Sugarcane and sugarcane products have been known in India 
from very ancient times. It is probable that sugarcane was one of 
the plants carried on the voyages and migrations of ^Australian 
and Polynesian races between the various countries ^nd jslands oi 
the Indian and Pacific oceans in periods long before recorded 
history. Sugarcane was associated with man in.some of the most 

primitive staces of his agricultural progress, and the « ar Jy h ““W 
sugarcane as a cultivated plant is, therefore, bound up with the 
advancement, spread and ac.ivu.ies of these anc.en. peoples Th 
historv of India is dotted with many references to sugarcane, ou 
even* in “he very firs, available record of its occurrence we find 
t^garSne incorporated in agricultural prachces of a fa.rly h.gh 
order of advancement. 

The counfry'had' 2$,2O,O0f 

1968-69. The yield pe..1.4 hectare in and 50 

pares unfavourably with the yields ol 80 tons in 

tons in Java. 

In 1965-66 the industry gave employment to about 2 lakh 
skilled and uo-skilled labourers. 


Factors of Localization of Industry 


UI Juuvaii^—. 

Sugar industry for its existence depends^pon 
its raw material—the sugarcane whe g fr y om 9 t0 12 % of 

material’ as ti e sugar produced from it ra H difficult t0 

:he total weight of the cane used. . be „j n t0 deteriorate 
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root. In Weberian terminology the sugar industry has a ‘material 
index* of greater than unity, and hence, the industry is not capable 
of considerable dispersion. Besides, the price of sugarcane consti¬ 
tutes 52-58% of the total cost of white sugar. The factor makes 
the sugar manufacture a ‘raw material-localized’ industry and as the 
local distribution of sugarcance is more or less entirely dependent 
on climate and rainfall, nature plays a decisive role in the location 
of industry. 

At present the sugar industry is predominantly localized in the 
two states of U.P. and Bihar, which together account for over 7C% 
of the productive capacity in the industry and employ a little less 
than threefourths of the total number of workers employed in the 
industry. These two states had the advantage of an early start- 
The earliest attempts to start sugar mills in north Bihar was made 
by the Dutch planters in 1841-42 and by the English planters in 
1899. In spite of the failure of these early attempts the sugar 
industry came to be established on a sound footing in this region 
as early as 1903. So that by 1931-32, out of 31 sugar factories in 
the whole of India 14 were in U-P. and 12 in Bihar. This number 
increased to 67 in U-P., and 29 in Bihar in 1950-51 ; and to 68 in 
U.P. and 28 in Bihar in 1956-57, and to 70 in U.P. and 28 in 
Bihar in 1959. Out of a total of 163 factories Maharashtra and 
Gujarat had 27, Andhra 11, Madras 5, Punjab 6, M-P. 5, Rajasthan 2 
and Kerala, Orissa, W. Bengal and Assam 1 each. The excessive 
concentration of the sugar industry in these two States of U.P. 
and Bihar can be attributed to the following factors:— 

(1) More than 90% of the sugarcane acreage lies in Northern 
India in the Gangetic plain which possesses rich and fertile alluvial 
soil brought down by the mighty rivers like Jamuna and Ganga. 
This soil contains adequate quantities of lime and potash so very 
necessary for the cultivation of cane* Besides the loamy soil found 
in some regions are exceptionally suited for cane cultivation. 


(2) The plain has a level surface, and this factor enables the 
region to enjoy the facilities of irrigation of the crop. The con¬ 
centration of sugarcane crop in compact blocks also enables the 
sugar factories to get fresh cane-supplies direct from the fields. 


(3) In case of most of the factory industries, the source of 

‘5 a " ,m P° rtant consideration, and therefore, in establishing 

nW faCt °- neS the ques,lon of,he su PPly of fuel or electricity always 
aymportant part in the choice of their location. But the 

r ry ,S e .nt ,rc !y independent of the supplies of coal or 

n« a Kii y j ™ nmn 8 lh e machinery, because the bagasse obtained 

of tJ:Sr U , Cl ,S ™. ore ,llan enou §h to meet the entire requirements 

s, nnlv ! r , r ra,s,ng steam to d ™e the machinery and no 
supply of fuel from outside is needed. 
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(4) Being nearer to the consuming markets, these states enjoy 
the advantages of cheap transport of sugar to these consuming, 
centres. 

(5) The States of U. P. and Bihar are thickly populated and 
hence large amount of labour supply—though inefficient—is 
available cheaply. 

(6) Water for factory purposes is abundantly available from 
numerous canals and rivers flowing in these regions as well as tube- 
wells. 

Producing Centres 

A fortuitous combination of all the above advantages is thus 
responsible for the localization of sugar industry in U. P. and Bihar. 
The most important centres of productivity are Kanpur, Meerut, 
Pilibhit, Lucknow, Gorakpur, Allahabad, the districts of Meerut, 
Gorakhpur and Rohilkband division; and—Bhagalpur, Saran, 
Champaran, Muzaffarpur in the districts of Saran and Champaran 
in Bihar. 

The following table shows the distribution of sugar factories 
in Uttar Pradesh. 

Situation of Factory_ 

Sardarnagar, Pipraich, Dhundhali, Siswabazar, 
Anandnagar, Ramchandri. 

Marwi, Bhatni, Batalpur, Gauribazar, Deoria, 
Captainganj, Chittoni, Laxmigunj, Ramkola, 
Patrona, Shorahi etc. 

Sundarwa, Basti, Burbani, Khalilabad. 
Babhnan, Nababgunj, Balrampur, Tulsipur. 
Barhawal, Barabanki. 

Shahgunj. 

Biswa, Hansgaon, Maholi. 

Hardoi. 

Kadarabad, Dhampur, Shohara. 

Deoband, Luxsar, Saharanpur. 

Masurpur, Khatoli, Rohanakala, Samli. 

Rasda. 

Meerut, Sakoti, Tanda, Modinagar, Shombaw' 
ali, Dourala- 
Rampur. 

Kicha, Bajpur, Kashipur. 


Districts 

Gorakhpur 

Deoria 

Basti 

Gonda 

Bara Banki 

Jaunpur 

Sitapur 

Hardoi 

Bijnor 

Saharanpur 

Muzaffarnagar 

Ballia 

Meerut 

Rampur 

Nainital 
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Moradabad 

Moradabad, Amroha. 


Faizabad 

Motinagar. 


Etah 

Nawli. 


Pilibbit 

Pilibhit. 


Bareilly 

Bareilly, Bahadi 


Dehra Dun 

Doiwala. 

_ 


!n Bihar State the industry is mostly concentrated in Cha■ - 
paran, Saran, Muzaft'arpur, Darbhanga etc • The following ta 
shows the most important centres of productivity in Bihar. __ 


District 

Siiuation of Mill 

Darbhanga 

Muzaffarpur 

Champaran 

Sakari, Lahariasaray, Hashanpur Road. 
Motipur. Ridha. . . 

Badhacha Kiya, Motihari, Sugoli, Maj- 
hoiia, Chaptiya, Loriya. Narkatiyagunj, 
Harinagar, Narainpur. 

Gaya 

Guraru, Bastigunj. 

Sahagunj 

Bikramgunj, Dalmianagar, Buxar, Sital- 
pur, Marhora. Gopalgunj, Hathwa. 

Patna 

Bihata. 


For sometime past, the tendency of the dispersal of the sugar 
industry is noticeable in newer areas especially in Madras, Maha¬ 
rashtra, Bengal and Andhra- Many of these states enjoy excep¬ 
tional natural advantages for the cultivation of sugarcane. The first 
two states, being entirely tropical, are climatically best suited for 
superior varieties of cane. The thick cane of southern India are 
rich in sucrose content ; less than 10 maunds of sugarcane is 
enough to produce amaund of sugar. The average yield of cane 
and sugar per acre in Maharashtra is 40 and 3 tons respectively. 
In exceptional cases in Bombay Deccan an yield of 100 tons of 
cane and 11 tons of sugar per acre has been obtained In the sub¬ 
tropical north nearly 11 to 13 mds. of cane is required to give 1 
md. of sugar. The average yield of cane varies from 12 to 18 tons 

per acre and the output of sugar per acre is estimated between 0.7 
and 1.5 tons. 

Besides the crushing season of sugarcane in Maharashtra and 
m aaras is of much longer duration than that of U.P. and Bihar. 

8 *° we report of the Tariflf Board (1938) the average of the 

thrAA ° um ^ er °f w <> r king days of the central sugar factories for 
mree years for the tropical region was 132 days as against 128 days 
EG—31 
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for the sub-tropical region. 1 The following table showing the mon¬ 
thly average cane crushings based on the quantities of cane crushed 
in the typical factories, gives a fair idea of the crushing season in 
different parts of the country. 2 

% of the Cane crushed in different Months 


Months Sub-tropical Regions Tropical Regions 



CL 
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CL 

cJ 

D 

• 

P 

C 
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a 
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u> 
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CO 
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CO 
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C3 
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C3 
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JZ 

"a 
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C5 


o 

CO 
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2 
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October 

• • • 

• • • 

• • • 

November 

13.5 

10.7 

2.2 

December 

26.5 

22.1 

19.7 

January 

28.1 

22.7 

28.2 

February 

18-7 

19.5 

20.1 

March 

13.2 

19.9 

19.7 

April 

0 0 0 

7.8 

9 5 

May 

9 0 0 

1.3 

0.6 

June to Sept. 

0 0 9 

• • • 

• • 

Total 

100 

100 

100 


• • • 

• • • 

6.8 

• • • 

9.6 

2.8 

1.6 

12-8 

1.4 

11.7 

19.4 

23.5 

15.9 

3.2 

6.2 

22.2 

26.2 

15.4 

17.1 

5.5 

21.0 

21.6 

14.6 

22.4 

11.2 

20.9 

16.8 

15-1 

24.0 

12.0 

8.2 

8.7 

12.3 

18.8 

10.7 

55 

1-6 

6.8 

12-8 

9.8 

• • • 

• • • 

0.3 

0.3 

23.3 

100 

100 

100 

100 

100 


Coupled with the advantages of tropical climate best suited for 
the cultivation of super varieties of cane. ? the availability o> i g- 

ation facilities, the proximity of consumer s m 

transport facilities, which the ports of Bombay and Madras com 
and in relation to export markets have placed the s e states m a 
very advantageous position for the further expansion ol the 
industry. Smdespite these natural advantages thenadustry has 

not made rapid progress here because (1 In n’va la- 

progress of cane cultivation has been hindered by the availa 

bility of wide range of alternative cash crops-groundnuts^ 
cotton, plantains, chillies and tobacco ,n add, on to staple 
food crop paddy—which is more paying. (2) Further ° • 
aU cost of sugar manufacture is also very much higher in 
Bombay and Madras than U.P. or Bihar. In Maharashtra the co 


" 1. Report of the Indian Tariff Board on sugar (1938), p. 61 

2. Report of the Marketing of Sugarflin India (1943). p. 93. 

3. The Location of Industry in India, p 42. 
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of cane cultivation is much higher because of the cost of irrigation 
and the practice of heavy manuring 4 . (3) Moreover, in these states 
the suearcane is not grown in such concentrated and compact 
blocks as in V. P. or Bihar. The mills, therefore, experience 
difficulty in getting their supplies of cane from within the reasonable 

distance. 

The distribution of sugar factories in Maharashtra and Gujarat 


are shown below: 


Ahmadnagar 

Manmad 

Kolhapur 

Kolhapur 

Nasik 

Rawagaon 

Poona 

Dhondh 

Sangoli 

Miraj (Kitur) Urg Khard. 

Gujarat 

— 

Ahmedabad 

Hargaon and Tilaknagar, Balwadi, 
Laxami Wadi, Changdevnagar. 

Bhavnagar 

Dhola. 


Sakarwadi, 


In West Bengal, the industry is now making progress. Alth¬ 
ough, some districts possess ideal conditions of cane cultivation, yet 
the severe competition from alternative crops like rice and jute has 
prevented the expansion of sugar industry. Mysore and Madras 
have also developed the sugar industry. The sugar industry in these 
states has received great impetus from the completion of irrigation 
projects like the Erwin Canal in Mysore, the Nizamsagar andTung- 
bhadra projects in Andhra and Cauvery Mettur, and Periyar 
irrigation projects in Madras. 


From the above analysis it will be seen that the sugar industry 
rr D amly c ? ncentrate d in U. P. and Bihar. The sugar interests in 
U- P. and Bihar have felt that the industry in these two states— 
which have beeo the home of the industry since 4th century B. C.— 

vu 3 n m ! tS most natura l surroundings and as such, like jute in 
West Bengal, sugar has become identified with U- P. and Bihar 
an so it will be unfair demand that sugar industry should be, 
less ’ ,m,tec * to these two states. But it may be pointed 
Riharw f“ over ' con ^ ent r a tion of the sugar industry in U. P. and 
Id necessarily mean heavy transportation charges over long 
und consequently considerable additions to the selling price 

for its^rowrh^H 1 ? °f lhe industr y in various regions, suitable 
to both a ° d deve l°P mea t would be, therefore, advantageous 
the sellinp n ri!? nSUm ,f rS a ? d die Producers—since it is likely to reduce 

Balkrishna l ° lncrease the demand for sugar. As Dr. R. 

Krishna has righ tly suggested, “The future location of sugar 

4. Report of the Tariff Board on Sugar Industry (1938) pp. 26-27 
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factories must be such that they would be expected to cater to 
a market which is confined to a reasonable radius of distribution 
provided that no sugar factories are started in the areas where the 
costs of production are likely to be higher than the price at which 
the sugar produced in other regions can be sold there.” 


A survey of the sugar industry in India, in the light of the 
protection granted, is interesting. We shall survey both the manu¬ 
facturin'! and agricultural aspects over a number of years. .In 1917-18 
the area under cane in India was approximately three million acres. 
If fluctuated round this ficure during the next fifteen years. It was 
not until 1933-34 that there was a noticeable increase in acreage, 
coinciding with the policy of protection introduced. Within the 
next four years the acreage figure exceeded four millions, and con¬ 
tinued in the neighbourhood of this figure until the War. Oyer 
three million acres of this are under improved quality cane yielding 
as much as 15* tons, in comparison to about 12* tons per acre in 

1930-31. It is~ clear that from the agricultural point ot view the 

policy of protection given to the Indian Sugar Industry, has one 
considerable good to" the country. The cost of production of sugar 
in India, however, is high when compared with Java or other tropi¬ 
cal areas where the cane yield is higher The mos L:°“' 
feature of the sugar industry in India is the short crushmg season 
due to the hot, dry summers over the cane area The cane must 
be removed from !he field and crushed before the dry and hot 
season starts The crushing starts in December and ends in February. 
In 1955 the factories worked for 145 days only. 

The effect of protection to sugar industry was marked m the 

number of new mills. The very first year of Pro ^ 0 "^'^ 
a doubling of the number of factories operating in the cou 

This unprecedented increase, however.createdcertain d.lficub 

ties for the industry. Own jtaw th “ d f 0 re an Excise Duty 

competition became marked. * n * fi n 0 f new factories in 

was imposed which slowed down ccj< The sugar 

favour of the extension of plan in exi g ^ the net 

production in insignificant 

imports °^Q^Q r (^ns—essenthilly^of special qualities of sugar not 
figure of 22,000 tons. j/ s _ aca i nst a to t a l consumption of 

manufacture by The sale price of sugar also came 

approximately 12 000 001 to lQ about Rs . 6 . 9 per maund. 

dirio a ns° U however have changed now. In 1953 the Govern- 
^nenTchanged' Us policy and imported foreign sugar. 

On account of the peculiarity of the climate in Northern India, 

-To remain 
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Fig. 70. Sugar Producing Centre 

idle for the greater part of the year. Even during this short crush¬ 
ing season, some factories are unable to get enough cane. There 
is a tendency on the part of the factories, therefore, to acquire land 
near their sites for cultivating sugarcane on modern lines. This is 
an effort to copy Java and Cuba, etc. In India the sugar factories 
have to depend upon the cultivator for the supply of cane- 

In Southern India crushing period is a longer one, as the hot, 
dry and scorching summer of the Indo-Gangetic plains is not felt 
there. 

Most of the cane juice is water and is evaporated or drained 
off as molasses when sugar crystals are made from it. The total 
amount of sugar obtained from the cane is only about one-tenth 
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of the weight of the cane. In Java and other tropical islands 
this is slightly more than in India, owing largely to'the efficiency 
of the sugar mills. In India, only 1.39 tons of sugar is recovered 
per acre, as against 6.48 in Hawaii; 5.07 in Peru; 6.44 in Indonesia 
3.65 in Philippines and 2.43 in S. Africa. 

Production 

The industry is mostly concentrated in North India, Uttar 
Pradesh and Bihar between themselves contributing as stated above 
more than 50 percent of the country’s production. The statewise 
figure shows that U. P. produced 34.4%, Bihar 7.17%, Maharashtra 
27% Gujarat *8%, Andhra Pradesh 8.1 and Tamil Nadu 7.8%. 
The rest of the states accounted for the balance of about 14.73 
percent. Statewise production of Sugar is given in the following 
table: 


Table 107 

Sugar Production of India 1971-72 


State 

Production (in tonnes) 

%of whole India 

Andhra Pradesh 

270,000 

8.1 

Assam 

8,000 

*21 

Bihar 

295,000 

7.17 

Gujarat > 

84,000 

•8 

Haryana 

85,000 

*8 

Kerala 

20,000 

•6 

M. P. 

38,000 

•7 

Maharashtra 

1,057,000 

27.0 

Mysore 

203,000 

7.3 

Orissa 

8,000 

•21 

Pondichery 

18,000 

•45 

Punjab 

69,000 

1.9 

Rajasthan 

13,000 

•35 

Tamil Nadu 

300,000 . 

7.8 

U. P. 

1,314,000 

34.4 

W* Bengal 

8,000 

•21 

• * «• • 


The following table shows the production of Sugar in India since 
1969-70: 
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Table 108 


Sugar Production 


Year 


Production (000 tonnes) 


1969- 70 

1970- 71 

1971- 72 


266.7 

360.0 

357-1 


It has been estimated that approximately 55% of the total cane 

produced in India is utilized for the purpose of *“ and 

khandsari. Only 25% goes to the mills for the manufacture oi 

crystal sugar. . , 

In India three types of sugar are made-gur or jaggery, knandsari 

and white sugar or crystals. . 

Gur-Of these the simplest is jaggery, being merely cane juice 
boileJ and solidified. Juice is boiled in open pans to solidity. 

Khandsari is made through an indigenous process by the 
molasse; being separated from sucrose. Crystal or white sugar is 
directly produced in the factories in India. 

Consumption of sugar 

The consumption of Sugar in India is the lowest in the world. 
We consume only 5.8 kgs of sugar per head as against 24.0 Kgs 
in Ceylon, 25.6 kgs in Japan, 39.2 kgs in Malaysia, 39 5 in Europe, 
48.6 kgs in N. America. The following table shows the consump¬ 
tion for the last three years. 

Year Consumption in million tonnes 

1968- 69 2.21 

1969- 70 2.60 

1970- 71 3.26 


After 1969-70, however, internal consumption showed an 
upward trend. 

Exports 

In the past, India depended on foreign countries for sugar and 
in 1929-30, we imported nearly 9-5 lakh tons of sugar. Butin 
recent years, as the Sugar output has increased, imports are only 
nominal. However, restricted exports of sugar to the extent of few 
thousand tons per annum has been taking place to some of the 
neighbouring countries- In 1957-58 we exported over 150,000 tons 
of sugar. In 1962 the exports increased, amounting to 3.73 lakh 
tonnes- In 1963, 1964, 1965 and 1966, India exported 4.78, 3.23, 
2’11 and 4.41 lakh tonnes respectively. The respective foreign 
exchange earnings were Rs- 32.25 crores, 18.09 crores, 11.54 crores 
and 17.30 rores. 


The following table ‘ shows the exports of sugar in different 
years since 1967. 
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Table 109 


Exports of Sugar 


Year 

Export (Value in millions of Rs.) 

1967 

13-8 

1968 

8.8 

1969 

7.4 

1970 

16.0 

1971 

29.3 

1972 

30.5 


The production programme in the Fourth Plan envisages an 
output level of 47 lakh tonnes to be achieved by 1973-74, partly 
through the expansion of existing units and partly through the 
establishment of new units primarily in the cooperative sector. 

Nationalization of Sugar Industry 

There is an attempt to nationalise the sugar industry in Uttar 
Pradesh and Bihar. Nationalization of any industry will kill the 
healthy competition and initiative. Perpetuation of controls will 
make sugar dearer to consumers. Growers economy will be unsettl¬ 
ed. Statutory minimum prices for cane is not giving incentive. 

The chief difficulty in increasing exports is the high cost of 
Indian sugar. As against the ex-Factory price Rs- 27 per 37 kgs. 
of Sugar in India, the landed cost of sugar in most of the countries 
is Rs. 21 to 23 per 37 kgs. The cost of sugar production is high 
due to low cane crushing capacity of mills. 

By-products of sugar industry 

The three main by-products of sugar industry are bagasse, 
press-mud and molasses. These are used as raw materials by a 
number of industries. Bagasse is widely employed in the manufac¬ 
ture of paper pulp and card-board. Wax is extracted from press- 
mud and molasses is used in the manufacture of aconitic acid, 
industrial and power alcohol, chemicals, tobacco, curing either 
chloroform, acetic acid, etc. 

The industry provides valuable by-products which can serve as 
raw materials for other industries, such as power alcohol, paper, 
paper-board, and straw boards- The development of these and 
other subsidiary industries have a cumulative effect on the extent of 
employment provided by the sugar industry. 

POWER ALCOHOL 

There are 62 distilleries in India which distil alcohol canc 
Molasses. Alcohol is available in three varieties. It can be used 


Food Industries 


489 


as drink secondly, it can be used for manufacture of a number of 
chemicals, and thirdly, it can be used as a motor fuel, for the pro¬ 
duction of mechanical power known as power alcohol. There are 
at present 19 units equipped with necessary facilities for the produc¬ 
tion of power alcohol-with an average rated capacity of 12.839 
million gallons of power alcohol and 3.948 million gallons of com¬ 
mercial alcohol- Of these units 20 are in U. P-,2 in Bihar, 6 in 
Andhra, 2 in Mysore, 8 in Maharashtra and 1 in the Punjab- 

The following table shows the distribution of alcohol factories 
in India. 


No- of Production 

State Factories Capacity Important centres 

lakh lit. 

Bihar 2 99 Narkatiyagunj, Marhowah. 

u - p - 20 985 Rajaka Shahaspur, Bahari, Samli, 

- Bareilly, Deoria. Modinagar, Cap- 
taingunj Darola, Shabgunj, Sardargunj, 
Meerut, Nababgunj Rampur, Hargaon, 
Gola, Mansurpur, Pilkhani. 

Maharashtra 8 191 Sakarwadi, Tilaknagar, Balhandna- 

gar, Kolhapur, Chichali, Sangli 
Nira. 

Tamil Nadu • 1 32 Tiruchirapalli. 

Andhra 


Pradesh 6 

Haryana 3 

Mysore 2 

Rajasthan 2 

Kerala 3 

Madhya Pradesh 2 
West Bengal 3 


191 Sakarnagar, Bobili, Tanuku. 
81 Jamuna Nagar. 

77 Mandya, Dagar Khurd. 

23 Udaipur, Jaipur. 

27 Chalakundi, Saratlai. 

18 Ratlam. 

72 Calcutta. 


Total 


1805 


road 

lSfiO-fiY'the product'mf^r P n„ dUCer °L molass “ in the country. I n 

million gallons. During the third 1 " in . d “ stn ’* 1 alcoho1 "as 22 

power aS industrial alcohol was 72 and^mill/ 1 ' P I? duc,ion of 
tvely. The production is 


490 

Economic Geography of India 

Table 110 

Production of Alcohol 



(in thousand litres) 

Year 

Power 

Rectified Spint 

1967-6^ 

613 

127,961 

19(8-69 

381 

163,153 

1969-70 

5C0 

193,998 

1970-71 

600 

190,083 

1971-72 

599 

192,857 

The demand for Alcohol is expected to go 

up to 500,000 


Kilolitres by 1973-34. 


Trade 

Imports of alcohol are banned, but small quantities ^ e i “P ort ‘ 
ed along with drugs and perfumed spints or in th ef ormof IitgiorB. 
Exports of alcohol are confined to despatches of denatured spint to 
Burma and Ceylon and small quantities oi rum. 

In view of the prospects of plentiful supply of motoes in the 
Fourth Plan Period and considering the almost t J*°‘S pi aa has 
of industrial uses of alcohol, the draft outline_ofth« * alcohol 

accorded a notable role to the development of the aico 

industry. 

VANASPATI INDUSTRY 

Vanaspati industry was 

War by imports from Europe. The first an Pj ^ industry by 

was established in 1930. The , y m h ad £ from cotton seed 

giving it protection. Vanaspati is mainly ma 

oil and ground-nut oil. 

In April V 95 L‘ h t e 330 W M 0 number 

rated capacity of about 3 3 °-““J,°”* pacity of about 412,600 tons. 

Th d e 'following ’tabli shows the distribution of Vanaspati industry m 

India. ___ 

Production Capacity 
in 000 tons 

19.80 
13.50 


State 


No. of Factories 


Andhra Pradesh 
Bihar 


3 

1 
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Delhi 

2 

42-00 

Gujarat 

5 

33.15 

Kerala 

2 

5.40 

Madhya Pradesh 

2 

11.25 

Madras 

6 

17.19 

Maharashtra 

9 

132.00 

Mysore 

4 

J 4.40 

Punjab 

2 

12.90 

u. p. 

5 

87.00 

West Bengal 

8 

81.90 


Prodaction 


tons. ^hVcinfumDtiono? v/« Va “ aS - P ! li durin . 8 1947 was ,3 ' 5 lakh 
independence- ^ Vanaspati has considerably risen since 

788 <ons e as a aSL? U 293 78 i f Y anas .P a ‘> 0 d “ ri °!: 1959 amounted to 316, 
255,612 tons fn ?9« t£, rT l958 7,301,356 tons in 1957 and 
Vanaspat! in India. ’ Th foIIovvln 8 table $ b °ws the production of 


Year 

1969 

1970 

1971 

1972 


Production of Vegetable oil products 

(000 tonnes) 


40.2 

43.4 

49.2 

53.4 


India SS6o" waI h 3 e 37°^ n ,o„ COnSU ? p,ion of Ve Setable Oil in 

nents of Vegetable Oils ^airr/ in^ W ,he,0,al '“Re¬ 
purposes were estimated at 278 000 ton ‘"xi. and miscenan eous 
edible oil and Vanaspati was saidVn The con s u mplion of 

Second Plan. P as sa,d 10 have gone up during the 

Export 

ued at^uT?05 SP cror^ U p a e^ WaS 16,000 tons vaI ’ 

va'ued at R, 0.85 crores. The couK fndifn Vanaspati 
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ghee etc., are exported includes Britain, Australia and Burma. The 
following table shows rhe exports ofVanaspati in India. 

Table 111 


Trends of Export 


Year 

Export (Value in million Rs.) 

1969 

34.6 

1970 

44.0 

1971 

50.0 

1972 

55.1 


QUESTIONS 

1. Discuss fully the geographical distribution of sugar indus- 
try in India. 

2. Discuss the production, distribution and economic import- 
ance of tea industry in India. 

3. Discuss the possibilities of expanding vegetable industry in 

India. 


OTHER INDUSTRIES 




Significant strides have been made by other industries such as 
glass and cement industry in India. 

GLASS INDUSTRY 

Glass is used for mirror, furniture, shelves, door panels, table 
ware, art glass, bangles, in building construction etc Glass has 
found wide use in electrical industry, for power insulators, power 
fuses and current resisters. 

Historical Development. In India the art of glass making was 
known from time immemorial. But glass making on modern lines 
is of very recent origin. Manufacturing of glass in India on modern 
lines dates from the nineties of the last century, but most of the 
pioneering factories were not successful. It was only during the 
first World War that real progress in this industry was made. 

Rapid progress has been made in the glass and glassware in¬ 
dustry since post independence days. Despite fall in the number of 
factories from 165 in 1948 to 136 in 1952, the fixed, working 
and total capital have increased from Rs. 244 crores, Rs. 1.23 crores 
and Rs- 3.99 crores to Rs. 3.77 crores, Rs. 15.9 crores and Rs. 5-36 
crores, resulting from the large scale rehabilitation and moderniza¬ 
tion of some of the units and new factories equipped with upto 
date automatic and semiautomatic plants. The latest ones, deserv¬ 
ing special mention, are the Hindustan Pilkington Glass Co-. Asansol 
and the Hindusthan National Glass Manufacturing Co., Rishra. 

Raw materials. There is a considerable home market and 
some of the raw materials are easily available. By far the most 
important raw material is the silica sand. 

The raw materials required for the manufacture of class mav 
be classified as follows— 

(1) The basic raw materials required for the production of 
bulk glass : sands, soda ash and lime. 

(2) Special materials for imparting particular characteristics : 
barium carbonate, felspars, magnesia, zinc oxide, lead oxide, borax 
etc. 

(3) Decolorizers, colouring and finishing agents and opaci- 
fiers : selemium, manganese dioxide, arsenious oxide, sulphur etc. 
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(4) Oxidising and reducing agents : potassium nitrate, carbon 

etc. 


Sands of a degree of purity requisite for glass making are 
found at several places in India. At Mangai-Hat and Patraghatta, 
in the R tjmahal hills, there occur white Damudas and stones, which 
after crushing, washing and sieving, yield sand from which ordinary 
quality glass can be made. From Lohagra and Bargarh near 
Allahabad suitable sand is obtained by crushing and grading a 
Vindhyan quartzite. Good quality sand can be obtained from 
sandstone at Sankheda and from the Sabarmati river sand at Pedh- 
amli, both near Baroda. Sands of Suitable quality also occur at 
Jabalpur- The sands found at Bargarh and Lohagra are used by 
most of the factories. In addition, sands from Jejon Doaba in the 
Hoshiarpur district and from Sawui Madhopur in Jaipur State are 
also used by some factories. Suitable sand also occurs in Mysore 
State. 


Among the chemicals used, the Soda ash, sulphur and mangan¬ 
ese oxide are exclusively imported from U. K. and U. S. A. Relrac- 
tory materials for the furnaces and coal for firing the furnaces arc 
available in India. A cheap supply of coal is of great importance. 
The choice of raw materials for glass making is a matter of great 
importance as the quality of the finished product depends very 
largely on the purity of the material used. Suitable major raw 
materials are available in India, but the important consideration is 
the location of the factory, so that these materials may be brought 
together cheaply. Borax has also to be imported but dolomite, 
saltpetre and lime stone are found in large quantities in the 


country. 

In addition to the manufacture of glass by Modem ■nethods 
there is also the indigenous glass industry for makin = bangles 
from the inferior varieties of glass, ^is glass ts manuractured 
from the impure sands of the r.vers and he eflorescent alkali 
of the reh, commonly found in many parts of India. 


Location of Industry 

Amongst the factors of localiration of the glass ^ustry, 

o,r t L th'e 

re 

lished. 

There are 119 registered glass factories (excluding ^ bangle 

• T n/ i:« Out of the total number of factories in 1958 
units) in India. Oti . . . uppn temoo* 

only 84 were actually engaged in production, 25 had beeni tempo 

rarily closed down and 22 more or less permanently In November 

1971 the statewisc distribution of factories was as follows . 
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». _ \ GLASS PRODUCING CENTRES 
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F,g- 71 * G/ass Manufacturing Centres 


State 


W. Bengal 
U. P. 

Maharashtra 
Gujarat 
Tamil Nadu 


No. of Units 


34 

24 

32 

10 

9 


Capacity in tonnes 


90.800 
63,900 

49,100 

10.800 



496 


Economic Geography of India 


Bihar 

8 

39,600 

Madhya Pradesh 

5 

3,660 

Punjab 

3 

9,300 

Delhi 

3 

4,400 

Andhra Pradesh 

2 

4,800 

Rajasthan 

2 

2.700 

Mysore 

2 

1,160 

Others 

9 

10,800 

Total 

119 

291,020 


The Indian glass industry may be divided into two categories: 
(i) the cottage industry making mainly glass bangles in small furna¬ 
ces from gfass blocks produced in factories, (ii) Modern factory 

industry. 

(i) Cottage Industry is, though spread over different parts, 

mainly concentrated in Ferozabad district of U. p - a " d tf je 
aurn district of Maharashtra. At Ferozabad bang es of all types 
ate made and these supply nearly one third of India s demand. 

Ibis industry is localised here because of th . e * V1 "Sy.S- 
sand. saltpetre in the neighbouring areas and the skilled art > sa " s . 
sisgars who have been doing this job for about a century. Coal is 

obtained from Bihar. 

(ii) The factory industry is mostly confined to U. P., Bom¬ 
bay, West Bengal and the Punjab and Bibar. 

I„ U. P. there are about 24 elass-' 

sheets, pressed and holl °' v "^now and pressed wares such as 
sheet making centre in India. Hollow a i v ^ manufactured 

mot- t headlights, reflectors, chimneys, and ^ chicf factor$ 

at Hathras, Naim, Bahjoi and Sbk® in y P . haV e been the 

favouring the location of l ^ ,s , titrate and lime in the 
abundance of good-quality san d» P ‘ ’ The gi ass wares of U. P. 

state, but coal has to be got from Bl • 8 from twQ main 

h d a e^r^ y Thf« e .he r w k oJ k ms £ ^organized and secondly, 
detects, »«., )d f as jj, 0 Ded. 

the designs, etc., are a on 

1 here are at present 32 glass —nl^om Bomba?; 
rashtr i and these factories ^ panchma i,al in Gujarat and 

generally 8'assware, thermo flasks, lampware 

beakers and sheet glass- 
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In West Bengal factories at Calcutta, Howrah, Belgachiya, 
Belur, Sitarampur produce bottles, glass tubes, flasks, test tubes, 
beakers and flat glass. The main centre of the industry is Calcutta 

where over 30 factories are located. 

• 

In the Punjab and Haryana factories at Amritsar and Ambala 
produce hollow wares and scientific and precision goods. 

Two factories for the manufacture of sheet glass are being 
set up. one at Tiruvottiyur and the other at Sembiam in Tamil 
Nadu with an initial investment of about Rs. 50 lakhs each with 
Belgian collaboration. For the first time in India, the factory at 
Sembiam would adopt the “Pittsburg process” for the manufacture 
of sheet glass, which, according to technologists, produces better 
quality glass. 

, The Indian factories usually produce glass cakes for bangles; 
beads, bottles, phials, table wares and lamp wares ; sheet and plate 
glass ; and surgical and laboratory requirements in glass. Recently 
the manufacture of thermal flask, and glass-tubes have also begun. 

Production 


The monthly rated capacity and output of sheet glass in mill- 
loa ""eased from 1.95 and 0.80 in 1950 by stages to 8-4 

and 2.76 in 1954. Accumulation of stocks averaging more than a 
month’s output at the factory and keen internal competition during 

nnf 1 ! 1 n ?° 7 nlh ^. have brought about a reduction in th e P monthly out? 
put to 1.7 mil sq metres in May 1950. y 

In regard to laboratory glass high quality ware is bein<» nrr>H.. 
“' h = coum r y but c° nsu mer precise has stood „ he ° wav of 

•** aia lakh picces ia 

capacity and output"of milceUaneouT "lass w^e ? onth,y rated 

ase in the former-unattende^y^^ incre- 

-has expanded the idle capacityfurthe? ?n,? d f the latler 

tive figures were, 11,923 tons and 5 203 h ?n\o The Tes P^ 

tons and 6,004 tons in May, 1955 . 5,203 ons m 1948 and 18,910 

India ThCf ° 1,0WiQ8 tab,e shows the production of glass industry in 
EG—32 
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Table 112 


Production of Glass and Glasswares in India 

Year 

Sheet Gl.iss 

Laboratory Glass 

Glass Shells 

Other Glass 

A 


(000 sq. metres) 

metric tonnes 

(lakh pieces) ware (metric 

tons) 

1969-70 

1440 

7068 

9,720 

123,096 

1970-71 

1441 

— 



1971-72 

1465 

9025 

10,150 

111,557 

• ■ 


Glass products in India include bangles, bottles, table-ware, 
lamp-ware, scientific glassware, shell, for electric lamps, thermos 
flasks and miscellaneous glasswares. 


The new items produced since 1960 are coloured sheet glass, 
safety glass for automobiles, aeroplanes etc., glass wood and fibie, 
glass syringes, synthetic stores and glass chatons, etc. 

Trade 

Special types of glass articles which are not manufactured in 
India are impoited lrom Czechoslovakia, Germany and Belgium. 

Our export trade for glass and glassware has not yet properly 
developed. We exported glass and glassware to the val e of Rs. 
23 55 lakhs during 1961 as against the value of exports of Rs- 28 
lakhs in 1955 and 4300 lakhs in 1951-52. Glass and glassware are 
now being exported to more than twenty countries in the world. 
Aden Ceylon, China, Burma, Malaya, Arabia, Iraq, Afghanistan, 
Indonesia and Bahrein Island are the leading customers. 

CEMENT INDUSTRY 

Natural cement is made from cement rock, a naturally occur¬ 
ring raw material. That need only to be turned and pulverised 
lone before Portland cement was made in 1824 by Joseph Aspdin, 
a bricklayer of Leeds, England, cement or something akin to it 
was known, though in other forms. The Great Pyramids of Cheops, 
one ol the seven wonders of the world, is held together by burnt 
eypsum with the Egyptian prototype of cement The aqueducts of 
Carthage in Africa were built with its aid long before the Christian 

era. 


Historical Development 

In India the first-attempt to manufacture cement was made 
earlv in this century when in 1904 a small factory was opened in 
Madras. The enterprise failed but ten years later the industry was 
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revived and three factories were established at Porbandar, at Katni 
and at Lakheri. With World War I, indigenous manufacture was 
stimulated and by 1918, the three factories produced between them 
a modest 85,000 tons a year. ' During the years of the postwar 
boom, the Indian cement industry expanded. Between 1919 and 
1924, seven more factories came into existence. But so rapidly did 
their production outstrip demand that the industry was faced with 
the problem of selling its output and the producing units soon 
found themselves competing with one another. In the ensuing rate- 
war all suffered. Some companies were forced into liquidation. 

In 1925 the Government of India ordered the Tariff Board to 
inquire into the working of ihe industry. The Board’s findings em¬ 
phasised the need for co-operation among the manufacturing units 
and accordingly the Indian Cement Manufacturers’ Association was 
formed to regulate cement prices. By regulating prices and sales, 
the industry was placed on a firm footing and by 1934 its founda¬ 
tion was well and truly laid. In that year one more factory went 
into production, raising the total output to 19,72,000 tons a year. 
The Indian cement industry was fortunate in attracting the services 
of men of outstanding initiative and foresight. 


Raw materials. The manufacture of cement also is of recent 
development in India. The increasing home market due to incre¬ 
ased activity in building trades and new uses- of concrete have led 
to considerable expansion. 

Cement is usually produced by the action of intense heat on 
a finely powdered mixture of limestone or marl with clay or shale. 
The mixture should contain about three-fourths of calcium carbo¬ 
nate and abo ,t one-fourth of clay material, with a little gypsum.* 
In India some of the limestones contain all the ingredients in almost 
correct proportions. At Banmore (Gwalior Portland Cement Co.) 
tne limestone so nearly contains the necessary things that very little 
clay has to be added. At Lakheri (Bundi Portland Cement Co.) 
no day at all is used, the correct proportion being obtained by 

r^onnff ,ff r re i Dt . grades of lime $tone. In other cases substantial 
amounts of clay have to be added. The proportion of gypsum 
necessary is about 5 per cent 8yp 


•Portland cement of standard specification contains 

60—70 p cr cen t Ca0 


20—25 

2—12 




• t 




Si0 2 

A1 6 - and Fc*, O 


And a maximum of 5 « 

In ordina^S K«°o f ni“baI?d ofV”?,«"? ° f alay ara <°8*.her. 
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Abundant supplies of limestone of excellent quality exist in 
many parts of the country close to the railway, so that the cement 
factories have usually been established near the quarries. Suitable 
clay is invariably found close to the factory. Gypsum is produced 
in India but has to be brought from long distances at hight cost of 
transport. Counterbalancing these natural advantages, almost all 
the cement factories are situated at such a distance from the coal¬ 
fields, that the freight on coal is very high. Inferior local coal may 
in some cases be used for damage to the machinery is small, but 
the coal used in the kiln must contain low percentage ol ash. At 
least half of the coal used in the factories, therefore, must be from 
the Bengal and Bihar coal-fields. 

With the exception of the works in Saurashtra and Madras 
none of them arc within short distances of the seaports- This gives 
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them an advantage so far as the inland markets arc concerned, as 
they are in a better position to compete against imported cement. 
In the ports themselves, however, which being the largest towns, 
are great markets for cement. The ndian cement had to lace 
severe competition in the beginning- An import duty is, therefore, 
levied on imported cement. 

Location of Industry. There are now 34 cement factories in 
India. The cement industry of India employed about 30,000 per 
sons in 1955. Nearly 40 crores are invested in the industry. The 
consumption of fuel, electricity, lubricants amount to about 5 crores 
and that of raw materials Rs. 10 crores. On account of the cons¬ 
truction of the various irrigation projects in the country there has 
been a great demand for cement. To increase the production 
further a new cement factory had been constructed in U. P. at 
Churk about 80 km. from Chunar with which it is connected by 
rail. I's cipacity is about 700 tons per day. Out of the raw 
materials needed in the manufacture of cement two, namely, lime¬ 
stone and laterite, are obtained locally, while gypsum and coal 
will be imported from Bikaner and Jharia respectively. Over 1.30 
crore tons of limestone sufficient for 40 years is found at the 
Markundi quirry, 3 kra. from the factory. Laterite is obtainable 
from Lussa 42 km. away. 

At the beginning of 1962-63 there were 34 factories of which 
2 are owned by the U. P- and Mysore Governments- Of the 
factories, all privately owned, 7 are in Bihar, 4 in Gujarat and 
Maharashtra ; 3 in Madras ; 2 each in Mysore, Andhra, Madhya 
Pradesh, Rajasthaq and the Punjab and one each in Kerala and 
Orissa. 


Dalmianagar. J.'lpa, Chaibasa, Sindri, Khalari, Kalyanpur and 
Sone valley lead Bihar in cement production. In most years Bihar 
and Madras produce about 50% of the Indian output. Cement is 
now manufactured by more than four factoiies in Madras. Madras 
is the leading producer outside Deccan in the Indian, Union. 
Gujarat is also an important producer in India. Portland cement 
is manufactured in over 35 factories of India. 


Churk is an important producing centre in Mirzapur district 
ot U. P. The Sone valley has the advantages of high grade local 
limestone and shale nearby coal, a good labour supply, and is 

cT Calcut ! a and Visakhapatnam. The cement manu¬ 

factured at Churk turned out to be a high quality of Portland 

shipping large quantities overseas. The following table shows the 
important centres of cement industry in India. 


State 


Important centres 


p .. ?u'? 5ana J a [’ Jalpa ’ Chaibasa, Sindri 
Bihar Khalari, Kalyanpur and Sone Valley 


Production in tounes 


1,750,726 
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Andhra 


Pradesh 

Hyderabad, Vijayawada, Krishna 

1,458,616 

Gujarat 

Okhamandal, Sevalia, Jamnagar, 



Ramawap, Dwarka 

1,633,113 

Tamil 

Madhukarai, Man^alaeiri, Tirunelveli. 


Nadu 

Dalmiapuram 

2,388,203 

M. P. 

Satna, Jamul. Banmore, Kyrnore 

2,013,320 

Mysore 

Bangalore. Bhadravali, Shahbad 

1,458,395 

Rajasthan 

Sawai Madhopur, Lakberi, Bundi 

1,389,803 

Orissa 

Rajeangpur. Bargarh 

626,611 

Haryana 

Surajpur, Dalmiadudri 

520,363 

Kerala 

Kottayam 

44,925 

U. P. 

Churk 

353,507 

Punjab 

Bhupendra Nagar 

N- A. 


At present there are about 11 different companies manufac¬ 
turing cement of which Associated Cement Co- Ltd., is the single 
largest manufacturing group. The Dalmia group comes next. 

Production 

The steady growtli of the industry is shown below in lakh 

tons 


Year 

Production (000 tonnes) 

1968 

995 

1969 

1135 

1970 

1163 


1971 


1261 


1972 1390 

The per capita consumption of cement in India is the lowest 
the world- As against the per capita consumption of 343 ks. in 
the U. S. A.; 342 kgs- in the U. K.; 470 kgs. in Denmark, 365 kgs. 
in Japan and 463 kgs. in Belgium, the per capita consumption of 
cement in India is as low as 26 kgs. But with the large number 
of development schemes, it has gone up so much so that now the 
demand has exceeded the supply, which was further enhanced by 
the material emergency. 


Trade 

Indian cement and cement products (tubes, asbestos cement 
Sheet etc) were exported to foreign countries, the principal buyers 
being Ceylon, Burma, Afghanistan, Aden and South-eastern Asian 

countries etc. 
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Fourth Plan Programme 

Schemes to establish 31 new factories have been approved by 
the Government in addition to schemes for the expansion of 
several existin'* factories. The new units will have a total capacity 
of 5 6 miSlion tons. Of them 7 will be established in Andhra 
Pradesh, 7 in Maharashtra, 3 each in Rajasthan and Madhya Pradesh, 
2 each in Assam, West Bengal and Tamil Nadu, one each m U-P., 

Bihar, Orissa, Pondicherry and Mysore The ex P a " s ‘°" 
will increase the capacity by about 4.4 million tons. The expansio 
of the industry will call for an add.tional .nvestment of Rs. 50 to 
60 crores and give employment to 50,000 to 55,000 extra 

workers. 

TORACCO INDUSTRY 


From the dawn of history India has been growing an indigen- 
ous variety of tobacco and there were numberless people in this 
country who have been in the habit of consuming tobacco in some 
form or the other. Later on it is on iecord that the Portuguese 
marchant adventurers who landed round about Surat in the year 
i508 brought a special variety of tabacco seeds which they planted 
in the western coast of India. Today In ia ranks as the third lar¬ 
gest grower of tobacco in the world next to the USA and 
China—even though recentlv the Government went to the mainland 
of China and other South East Asian coun ties and were successful 
in negotiating big trade deals for the export of India’s surplus 
tobacco. 


Tobacco is now widely grown in India but the production 
is mostly confined in West Bengal, Bihar, Madras, Gujarat, Maha¬ 
rashtra and Andhra Pradesh. 


The average yield per acre is 760 lbs. dry weight. No more 
than half of the quantity is used for smoking hookah. Next in 
order of importance comes the type which is principally used in the 
manufacture of cigarettes and also exported to foreign countries. 
These are followed by beedi, chewing cheroot and snuff tobacco. 
Commercially useful tobaccos are only two of the many types and 
they are nicotian a tabaccum and nicotiana rustica The first has 
about 2% of nicotine and the other about 8%. Nicotiana rustica 
is used for hookah, chewing and snuff put poses. Nicotiana tabaccum 
is used in the case of cigarettes, cigars, cheroots and beedies. 
Almost 90% of the tobacco grown is absorbed for domestic con¬ 
sumption- 

0 Th e industry got its impetus during a period of 15 years—from 
1920*35. There has been a general increase of the number of 
t obacco factories since 1923. During the year 1935, 22 registered 
c igarette factories employed 8,000 persons daily. 
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Cigarc ! tc e. Before World War I, indigenous manufacture of 
cigarette was on a very much restricted scale mainly confined to 
Calcutta and Monghyr in Bihar. The increasing demand and 
elimination of foreign competition during and after the war years 
gave an impetus for starting a number of new units of production 
and result has been very encouraging. Now the country has got 
over 25 manufacturing companies and most of the well-known 
brands of cigarette are now being made in India. The position 
now is that the indigenous industry now satisfies 99 per cent of the 
country’s requirements. 


Over halt of the cigarette leaf produced in India is purchased 
by the Indian Leaf Tobacco Development Company for export and 
sale to the manufacturers in the country. About£ of the output of 
cigarettes in India is handled bv 25 Indian factories. These fac¬ 
tories are loca’cd at Bangalore, Saharanpur, Monghyr and Calcutta. 

The installed capacity of the factories is 4,000 crores of 
cigarettes per annum—and the actual production has been consis¬ 
tently on the increase. 


Between 22-23 million lbs. of tobacco 1 af is used for the 
manufacture of cigarettes. About 15% of this is imported from the 
United States. Annual production of # cigarettcs is 22,82S million its 
value being nearly 10 crores of rupees. Leaves undergo a complex 
process of grading, blending, flavouring and moistening before 
being ready for manufacturing. Fast running machines and skilled 
workers are required in order to make satisfactory cigarettes- The 
cigarette paper is properly printed by the same machine. There 
has recently been a notable addition to the industry in the shape 
of a cigarette paper manufacturing unit in the Greater Calcutta area. 
Care is'taken for sealing and scientific packings by using trans¬ 
parent papers to make them moisture proof; most of the cigarette 
factories are located in Calcutta, Bombay, Baroda, Allahabad, 
Monghyr, Jullundur and Hyderabad. 1 

Cigar. Madras specialises in cigar manufacture, which is 
different from cheroot in shape. The quality of leaf used for cigars, 
as well as the value of ready product, is much less than of the 
cigarettes. Cigar manufacture is simpler than the cigarette manu¬ 
facture and may be done by an elaborate machine. The quality of 
cigar depends on the leaf which is wrapped on it. The filler leaves 
used are of Trichinopoly origin and occasionally also from Guntur. 
The process of cigar manufacture consists of rolling, pasting the tip 

1. Cigarette paper is being produced by the Eastern Tissues Ltd., Rani- 
ganj and Tribeni Tissues Ltd. 
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ends and heating at 150° to 160" of tcmpeiature to • ensure its 
safety from insects. 

Although manufactures in India are concentrated in the 
Madras State but over the past few years both West Bengal ana 
Orissa have started making cigars and cheroots- 

There arc seven factories in Madras, fifteen in Dindigul and 
nearly 400 small cottage type establishments in Tiruchinapalli. 

Cheroots. Madras is the main cheroot manufacturer. The 
average annual output of cheroots in India is estimated at 60-92 
million lbs. or 18,500 million cheroots valued at over 9 crores of 
rupees. Thus it is more important than the cigarette manufacture 

Cheroot making is practised as a cottage industry. Rolling 
of cheroot and management of business is always done by woman 
labour. The quality depends on the coloured leaf wrappers, filler 
lead and flavour- The Madras cheroots are large, thin and dark- 
coloured. 

Bidi is a cheap smoke- Bidi cheroots are large thin and Nort¬ 
hern as well as southern India. Its importance is both as an indi¬ 
genous as well as commercialized industry- Over 55,000 million 
bidis are annually manufactured in India using about 70 million 
lbs. of tobacco. The total manufacture is estimated at 7.5 crores 
of rupees. 

The manufacture of Bidis is more popular in the Deccan than 
in Northern India. Almost all the large towns in India are large 
centres of bidi industry. Poona is considered as pioneer of bidi 
manufacture in South India. Bhandara district in Maharashtra has 
special advantages for bidi industry. Cheap and plentiful supply of 
wrapper leaf and labour gives vitality to the industry there. Jabalpur, 
Gondia, Nagpur and Kamptee are the leading and controlling 
centres of industry. It is a flourishing industry in Madhya Pradesh 
and gives employment to over 42,000 persons- Bhandara district 
alone employs about 31,000 people. 

Cheap tobacco with mixtures is used for bidi filling, thus 
making it cheap. The Deccan forests abound in the wrapper 
leaves, which are obtained at a very low price-’ The process of 
btdi making is simple. The wrapper leaves are first moistened to 
facilitate folding. Moistening of leaves is done at night to begin 
with the work during day time- Drying of the packets is the final 
process under artificial heat- Packing is done on contract for the 
sake of economy in production- 

, Ho okah Tobacco. It is an important smoke for Northern 
l oi®* towns and villages manufacture hookah tobacco. Delhi, 
uclcnow, Rampur and Gorakhpur are the chief centres- Annual 
output comes to about 6 million lbs. 
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There two types of hookah tobacco, one is ‘ karwa ’ and the 
other ‘w/7/ia’. Cured tobacco plant is dried and powdered. This 
powder is mixed with the jelly obtained from semi-used molasses. 

The kinds of 4 karuwa * or ‘ mitha ’ are made according to the propor¬ 
tion of mixture and various ingredients to give smelling and taste, 
Preparation of ‘khameera’ takes a longer time to be useful. Manu¬ 
facturers use adulteration for making it cheap. 

Chewing Tobacco • Zarda , Qiwami or Danedar are the chief 
chewing tobaccos in the market- Delhi, Lucknow and Varanasi 
are the most important places of manufacture. The leaves are 
boiled in lime water and then dried and scented- Chewing tobacco * 
is also used raw by the villagers. Over 156 million lbs. of chewing 
tobacco leaf valued at a little over 3 crores of rupees is annually 
consumed in the country. 

The Snuffs. The manufacture of snuffs also extends all over 
India. The annual average production in India is established at 21 
million lbs- valued at about a crore and a half of rupees. 


There is a Central Tobacco Research Institute at Rajamundry 
for fundamental research on all tobaccos, a cigarette tobacco -Re¬ 
search Station at Guntur, a Beedi Research Station at Anand and 
the main Experimental Research Station for Cigar and Cheroot tob¬ 
acco at Dindiaul and chewing tobacco Research Station at Pusa 
(Bihar). A sub-station for hookah and snuff tobacco has been 
established at Ferozpore and a sub-station for beedi at Nipani. 

RUBBER INDUSTRY 


During the recent years, rubber has been gaining increasing 
importance and in every sphere of life and in war and peace rubber 
plays a vital part- The rubber manufacturing industry procunng 
Ts many as 32,000 different articles of which tyre and tubes make 
up over 75 per cent has gradually established a position of grea 
importance during the past two decades. 

In India the rubber manufacturing industry is just over three 
decades old. Though it started in the early twenties of the century, 
it had to struggle hard against foreign competition during the early 
stages of its career. The industry, however, received a great filjij 

during the Second World War and many new manufacturing units 
started as a result of the war stimulus. Despite renewed foreign 
competition during the post-war years, the Indian rubber indust y 
has now been able to consolidate its position to a large extent. 

At present the industry is made up of nearly 100 units, big 
nd smalfand nearly 400 small units organised on cottage mdus J 
tasis with a total invested capital of about Rs. 16 crores and offer 
in g lucrative employment to well over 20,000 people. 


Other Industries 


507 


In respect of raw rubber supplies India is very nearly self- 
sufficient but not quite so as in 1953 and 1954. While the consump¬ 
tion of our industry was well over 25,000 tons, the production did 
not exceed 22,100 tons—there was thus a deficit of 2,900 tons. 

Production 

Apart from 400 smaller units, there are at present 89 
organised units in the manufacture of wide range of rubber goods- 
The rubber goods manufacturing industry in India covers the 
manufacture of 130 diverse items. About 85 p.c. of the raw 
rubber is consumed by three important items, namely, automobile 
tyres and tubes, bicycle tyres and rubber footwear. The following 
table shows the production of rubber industry in India. 

Table 113 


Production of Rubber Industry 


Year 

(Rubber tyres 

000 Nos.) 

Synthetic Rubber 
(in tonnes) 

1969 

81.0 

2,051 

1970 

80-5 

2,536 

1971 

86.5 

2,661 

1972 

94.9 

4,778 


Requirement of Rubber 


The total rubber consumption in India has been increasing 
at an average rate of 10% per annum. The following table shows 
the requirement of new rubber upto 1974-75. 


Demand of Rubber (in 000 tonnes) 


Year 

Demand 

Availability of 
natural rubber 

Deficit 


• 

1971-72 

155 

102 

53 



1973-74 

182 

125 

57 



1974-75 

200 

135 

65 



Trade 


i 4 % t 1 • . now been completely stODDed' con 

S .fo C demaoT of ie , S h r e b = io S ™P°;«ed to meet {he 'ISK 

?n Kf iV . A ka 1 wholc tyre rubbpr is being increasingly use< 
fullLt lh I counlry 1 to depend upon its import? to th! 

OjJ ”* 1 ext ® nt - Agam with the development of new lines of rubbe 
components having resistance to oil and petrol, by intense heat an 


508 


Fconomic Geogrcpliy of India 

cold conditions, the consumption of Synthetic rubber in India is 
aiso on the increase. The most common types now in use being 
silicone and Butyle which are also coming into the field gradually 
" le T e T nt ' r e requirements of the Synthetic rubber are obtained from 

Ik V’j* Id res P ect most of the compounding ingredients, 
the Indian rubber manufacturers have to depend upon imports. 

sulphur and carbon black come from the U. S. A. It is, however 
encouraging to learn that some quantity of S. R. E. black is now 
being made inside the country. The establishment of the oil refine¬ 
ries is expected to help in the development and production of 
Carbon black at least to meet part of our requirements. 

QUESTIONS 

1- Discuss fully the geographical and economic background 
of the glass manufacturing industry in India. 

2. Analyse the geographical factors responsible for the loca¬ 
lization of cement industry in India. 

3- Examine the basis of Indian manufacturing industry with 
especial reference to supplies of power and raw materials. 

4. Give an account of the location, progress and future 
prospects of any one of the following industries in India: (l) Jute 
(2) leather t3) plastic (4) paper. 


CHEMICAL INDUSTRY 


30 


The chancing paitern of the Indian economy has been substan¬ 
tially influenced by the chemical industry of the country. Today 
in In lia not less than three hundred industrial enterprises are con¬ 
cerned in the production of about a hundred different items of 
chemicals which have won for themselves a reputation for quality 
in the near and distant places of the world. 

The Indian Chemical Industry is one of the newest on the 
continent of Asia. The industry produces and markets a great 
number of chemical products ranging from those obtained from 
nitrogen synthesis from processing the coal, superphosphates 
etc. The range of products also includes dyestuffs and intermediate 
substances, pharmaceuticals, auxiliary textile products, soap, glyce¬ 
rine, perfumery, paints and varnishes, artist’s colours, manufactures 
of rubber, explosives, adhesives, gelatines, photographic ma erials, 
synthetic resins and plastics. The industry uses an important part 
of the sulphuric acid manufactured in the country in the manufac¬ 
ture of Sodium Sulphate, Potassium Sulphate, Copper Sulphate 
artificial textile fibres. 

The capital investment in the Indian Chemical Indus- 
tty is estimated at about Rs. 40 crores. jt affords employment to 
more than 35,000 workers and executives and puts to advantace 
talent and experience of Indian technologists. The industry pro¬ 
duced goods worth Rs. 2 crores (for exports) in 1957 and since then 
the annual production has been on the increase. 

The manufacture of heavy chemicals is not advanced in 
India, even though some of the raw materials of this industry are 
found here. The manufacture of acids, alkalis and their salts forms 
the background of heavy chemical industry. India is poor in sul¬ 
phur which is the basic component of the heavy chemical industry 
At present all sulphur needed by us is being imported either from 
Sicily, Japan or from U.S.A. To replace totally or even partially 
this imported sulphur, India can only fall back upon the scanty 
deposits of pyrites near Simla- Still more inaccessible deposits in 
Assam and comparatively good deposits of gypsum in Madhva 
Pradesh are also available. The other source, not of any conside¬ 
rable magnitude, is in the recovery of sulphur oxide produced in 

roasting of copper ores near Ghatsila which produces about 
7,000 tons per year. Another source that is tackled feven in highly 
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industrialised countries abroad is coal. But our cnal r, 

.ulphur, except the dcpo.it of a tertiary nature in Assam where 
the organic sulphur content is very high- ’ wnere 

The impetus given by the War has resulted in considerable 
progress m heavy chemical industry in India. The production of 
soda ash, chlorine and bleaching powder has now begun here- A 

lactory for bleaching powder at Rishra, and for Soda ash at Port 
Okha have been started- 


Chemical industry may be divided into two categories 

(1) Heavy chemical industry. 

(2) Fine chemical industry 

Y EAVY CHEMICAL INDUSTRY 

India is backward in the production of heavy chemicals. 
One of the reasons for this backwardness is the lack of suitable 
raw materials in required quantities- India does not possess in¬ 
dustrial salts, sulphur, or copper in any considerable amount. 
Without heavy chemicals, however, not only is the general indus¬ 
trialization of the country impossible, but the artificial manures 
necessary for increasing the yields of agricultural crops cannot be 
obtained. The ammunition for our armies is also supplied by 
heavy chemicals- The starting of the heavy chemical industry 
was, therefore, considered essen ial for the progress of the country- 

There are a number of Smaller Works where different kinds of 
heavy chemicak are manufactured, especially with imported raw 
material. Trivandrum. Calcutta, Kanpur and Asansol are among 
the most important places for this production. 

Heavy chemicals refer to those chemicals which are produced 
in large quantities, u.ually at low cost and which serves as raw 
materials for e ther industries. Heavy chemicals thus include mainly 
sulphur and its compounds, acid, soda ash, caustic soda and 
phosphates and ammonium sulphates. These are largely used in 
textiles, leather and paper industries. These heavy chemicals are at 
present manufactured at Calcutta, Bombay, Kanpur, Madras, Ban¬ 
galore, Delhi and Amritsar. 

Sulphuric Acid 

(sulphuric acid is essentially the most important of all the che¬ 
micals and is largely used in leather tanning, textile finishing, oil 
refining filling the accumulators, pickling of Iron and Steel before 
galvanising and tinning, for ordnance requirements in the production 
of explosives and clearing of brass, bronze and copper sheets and 

wires. ^ 
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Fig. 73 Important centres of chemical industries in India 

PRODUCING CENTRES 


F< \ rty . four units are en 8aged in the production of Sulphuric 
acid and eight of them are equipped to manufacture concentrated 
acid by the contact process- One of them produces chlorohydrine 
an indispensable reagent for the growth of the inorganic chemical’ 


tll . T S » ul ™ Ur ‘i C acid , is manula ctured at va'ious places, especially at 
the Tata Works in Jamshedpur, Digboi Oil Company Works in 

clSf^rnL at 5* - My i ore Chemical and Fertilizer Works. The 
chief of the producing firms are the following— 
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Capacity in tons 


Shaw Wallace & Go., Calcutta 8,250 

Delhi Cloth Mills, Delhi 14,850 

Century Rayon’s, Bombay 7,140 

Fertilizeis & Chemicals, Travancore 60,900 

Bihar Govt. Super-phosphates Factory 8,250 

Dharmsi Morarji Chemicals Company 16,500 

Hindustan Steel Ltd., Durgapur 19,800 

J. K.. Cotton Spinning & Weaving Mills 8,250 

Atul Products, Bulsar 8,250 

Indian Explosives, Goviya 3,300 

Kasurain Rayon’s, Calcutta 8,250 

Anil Starch Products, Ahmedabad 9,000 

Andhra Sugar Ltd., Tanuku • 16,500 


Production 

There were twenty three factories in India before the war 
manufacturing sulphuric acid- Most of them were started during 
and after World War II, Considerable increase m the production 
capacity of sulphuric acid was achieved during 1951-55 through the 
installation an I-or expansion of over ten contact sul P hur ' c ac ? 
plants Starling with a monthly rated capacity and output in 
thousand tons, of 6.7 and 5.0 for 1946 and 1947 they expanded 
from year to yetrto 8.3; and 6.7; 12-5; and 8.3; 12-5 and 8-5, 
16 8 and 8.9: 16-0 and 8-0. 15.8 and 9.1; 16.4 and 12.6 m 1954 
The following table shows the production of Sulphuric acid in 

India- 

Table 114 


Year 

1969 

1970 

1971 

1972 


production of Sulphuric Acid _ 

Production (in 000 tonnes) 

' 98.4 

99.0 

85-1 


82.1 


CAUSTIC SODA 


It is used in many industries like rayon, soap, textiles, paper, 
oil refining, other chemicals, rubber reclaiming etc. 

Caustic Soda is manufactured especially in Calcutta, Mettur, 
Mithapur and Ahmedabad etc. 
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At present about 25 factories are producing caustic soda and 
there has been further expansion in rated capacity and monthly out¬ 
put. The following table shows the producing of caustic soda in 
Indian Republic— 


Table 115 


Production of Caustic Soda 


Year 

Production (000 tonnes) 

1969 

35.2 

1970 

37.2 

1971 

39.9 

1972 

*42-4 


India is backward in the production of caustic soda. The 

import policy and the high prices since 1951 gave an impetus to 

this nascent industry though the heivy imports allowed in the first 

two years of the First Plan caused some temporary difficulties to 

indigenous producers owing to accumulation of stocks- The actual 

imports in tons were 1961: 38-75 million kgs- and in 1966-67: 74.21 
m. Kgs. 

Soda Ash 


the So tl A - sh » i . nd , ustr y constitutes an important branch of 
manufacture of^od^um ^carbonate^is oT 5 

Industries 1 parti^arlv^T f , “ n , ical used in a lar ? e "umber of 
and paper industries.! tC * gIass ’ soap and detergents, textile 

from an installed canaritv / r 4 * 2;> » 000 . tonnes Soda ash annually 

following tabIe C shows P the lt production 0 of n s a o t da' ash^i'n^India 11165 Th " 
Year 


1969 

1970 

1971 

1972 

EG—33 


Production (in 000 tonnes) 

29.2 

30.1 

31.1 

32.2 
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Producing Centres 

. . . Three integrated chemical plants in the public sector with 
initial capacity of 230,000 tonnes were set up at Varanasi, Neyveli 
and Porbandar. 

There are plans to set up three new units to manufacture 
SoJa ash in Madras, Maharashtra and Haldia. While some preli¬ 
minary work has been done on the Haldia project, the completion 
of this venture is not expected in less than 4 years. The regular 
licences for setting up the Madras and Maharasthtra units have yet 
to be issued. As a new unit takes at least three years for cons¬ 
truction and another 2-3 years to overcome the teething troubles, 
the Maharashtra and Madras units too may not be in a position 
to deliver the product before 1975-76. 

Demand: -The Demanl is estimated to be around 5,50,000 
tonnes. Unless the installed capacity is augmented substantially, 
it is feared that during the next three years, we may have to spend 
between Rs. 15 crores and Rs. 20 crores worth precious foreign 
exchange to alleviate the distress caused by the shortage or Soda 
ash. 

Liquid Chlorine 

The electrolytic manufacture of caustic soda produces chlorine 
as by-product- For every ton of caustic soda produced, 0.88 ton 
of chlorine is made. It is mostly used in chemical and pharmaceu¬ 
tical industries. 

There were at the end of 1965, 12 units manufacturing chlo¬ 
rine with an annual capacity of 36,001 tons. There is a number of 
smaller and big works where chlorine is manufactured, specially 
at Calcutta, Bombay, Delhi and Madras. 

A new factory of Dhrangadhra Chemical Works went into pro¬ 
duction in 1959 with an initial capacity of 30,000 tons per annum 
which is to be increased to 55,000 tons. The expansion of Tata 
Chemicals is being implemented. 


Table 116 

Prodiction of Liquid Chlorine 


Year 

Production of Liquid Chlorine 
(000 tonnes) 

1969-70 

8.4 

1970-71 

10.9 

1971-72 

13.9 


Calcium Carbide 

Calcium carbide is used by certain firms for the manufacture 
of acetylene which is delivered in solution form in steel cylinders. 
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Five factories manufacture calcium carbide, one of these units 
transforms its entire production into cyanide. The production of cal¬ 
cium carbide by the two units one each in West Bengal and 
Madras, stood at 3,803 tons in 1958. Their rated capacity as on 
Jan. 30, 1961 aggregated to 16,939 tons as against 4,116 tons in 
1958. Another unit in Maharashtra with a capacity of 14,228 tons 
was expected to start production in Feb. 1961. Two more units, 
one each in Delhi and Kerala, have been estimated at 56,537 tons 
in 1964. 


FINE CHEMICALS 

The term “fine chemicals” is applied usually to substances 
such as photographic materials, drugs and pharmaceutical products; 
paints, pigments and varnishes and dyestuffs. 

Coal-tar chemicals form the foundation of the organic chemic¬ 
al industry from which benzole, anthracene and anthracene oil are 
obtained for use in dyes, explosives, perfumes, flavouring essences, 
plastics, pharmaceuticals and photographic chemicals. The manu¬ 
facture of coaltars is concentrated in Kulti, Bombay, Calcutta, 
Jamshedpur, Hirapur and Sindri. 

Even before the war, the existence of numerous coking-plants 
permitted the utilization of liquid by-products from the coking of 
coal tar recovery of benzole, tar distillation. After the war, the in- 
xlustry of Synthetics came into being to make further use of gases 
produced m coal coking. The development of the Synthetic ammo- 
ma mdustry has enabled the other constituents of coking gas to be 

?« T ! i5h a ?L h3S res jSj cd in the manufacture of ethylene derivatives 

lwl ex,sle “ ce of a n important synthetic menthol industry has 

L fomaMeX ,fa . C H re - of succession of menthol derivatives such 

all U* formaldehyde is an 

starch^x“racted m fmm a 5? made . ° f aa im P 0rtant production of 
for the manufacture p Cr , a n cei J als and tubers which is intended 
bakelitewoe Sl 8 UeS and ^'dressings. Resins of the 

actured in India after wSJld*wifl? , bu? notin'* ^ m - a ? uf ’ 

™an b d ranCh iudustr^has^since cominued ''^o^deveiop^'and 

cover how^pL't' ^ favouring ,o dis- 

from which are derived^ ' • , qUantities »f tar 

toluene, naphtalene, phenol-cresol *nth mater,als su ^ h as benzene, 

others. A number of fl«orfes have hraCe ° e ’ “ rbazo1 »"d few 

intermediate products obtained from th~ nced manuf acture of 

advanced their specialization toorodi - r f w . materiaIs and have 

non to produce finished products with the 
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result that the derived phtbalic anhydride, maleic anhydride, and 
alkoid resins now constitute an important branch of the Indian 
Chemicals Industry, as does the manufacture of dyestuffs and 
organic pigments. 

Photographic Materials 

The basic chemicals required for the photographic industry 
are—(i) gelatin silver halides and sensitizers in the coating of film, 
plate and paper base, and (ii) hyposodium sulphite metal, hydro- 
quinone and chrome alum in the processing stages. 


Borax, boric acid, acetic acid and metal and photographic- 
grade sodium sulphite are still imported. 

The Hindustan Photo Films Manufacturing Co., Ltd., was re¬ 
gistered in Madras on the 30th November, I960, with an authoris¬ 
ed capital of Rs. 3 crores, subsequently raised to Rs. 4.2 crores, 
for setting up at Ootacamund a plant for the manufacture of 
raw films for cinema industry, photographic papers, and films and 
X-ray films in technical collaboration with a French firm. The 
factory was inaugurated on Jan. 7, 1969 and is the largest of its 
kind in Asia. 

Another factory has been started at Ootacamund for the 
manufacture of various kinds of photographic materials in collabor¬ 
ation with a French firm. The Government of India have entrusted 
the implementation of this project to Hindustan Photo Films 
Manufacturing Co. Ltd. 

Another remarkable activity is the production of specialized 
equipment to manufacture products through injection and extrusion 

of plastic materials. 

FERTILIZERS 


In 1943, the Foodgrains Policy Committee of the Government 
of India advised '.hat in future, India would require two to three 
million ions of nitrogenous fertilizes, costing about 70 crores of 
runees ner annum. It recommended immediate action to establis 
a factory for nitrogenous fertilizer. Realising the importance of 
this industry as a defence potential, the war Resources committee 
resolved at the end of 1943 that the Government should undertake 
the responsibility for such a factory as a nationalized industry. 

The Fertilizer Corporation of India Ltd., has at present 5 ope- 
r .finn units and 4 units under construction. The operating units 
are located at Sindri (Bihar), Nangal (Punjab), Trombay (Maha¬ 
rashtra, ; Gorakhpur (U. P.) and Namrup (Assam). 

Units under construction are Durgapur (West Bengal) , Barau- 
ni tBiha ) Namrup Expansion (Assam) and Sindri Rat,onaltzat.on 
Scheme 3 (Bibar)- 1 • Sindri Fertilizer Co.-on the recommenda- 
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tions of the Foodgraias Policy Committee aa artificial fertilizer 
industry was set up at Sindri near Dhanbad in Bihar as it 
had the advantage of water supply facility of getting the raw 
material, and its situation near coal fields. The two mist im¬ 
portant requirements of the fertilizer industry are the supplies of 
gypsum as the raw material, and plenty of water. Luckily lar^e 
amounts of gypsum occur near Bikaner and Jodhpur. 

largerequirements of the factory are estimated to be 
large, about 12 million gallons per day, these are supplied from : 

whirh^fc a artificiaI lake built up by a dam on the Goa river 
upstream* from Stadri; Djmodar j° inin S about « kilometres 

sands ( in theh^ l ^r at i 0n £ allei J to L tap the water available in the 
hes and h b d f he Damodar when the surface flow diminis- 


river. 


(c) The pumping and purification works on the Damodar 

sSppT^f tC p^oSss^team 08 ^e'fScto^y wdlhe 

power and sfeT L nr The I ?° Wer house supplies not only 
the factory bT abo ZZ* ? ec t ssary for the "Potion of 

much-needea expansion 0 f P ™J £?^ er t0 D Y* c - grid, for the 
ment generally in the D.im-.rta* ,n !“S» and the industrial develop- 

locomotiveworkshop a? ^hittra^etc iDC,Uding the 

into pSr g '^60 6^ S H - d ^ Fcr.ili.crs wen, 

tons of ammonium sulphate jhf rf . “ p , roduced 3.05,218 metric 

sitrs.r ;£,£•«•'-vissrtsitiKr 

nitrogenous fertilSrs^a^factorvT^h’i the anticipated demand for 
production of nitro-limestone h' S Set Up a Naa S*l for the 
capacity of 3-20 lakh tonn« nf hiavy water - Its production 
utilised during 1969-70 of calc *um ammonium nitrate was fully 

2 ?o* atat^et^rRoateteel 1 ?, 6 , R r kela Fe “ iliz « 

capacity of 5.9 lakh tonnes of Sd,,! ' Plaat -. his a rated annual 
commissioned on trial basis on n “ u ammonium nitrate and was 

,hC produced 8 1.22 S 'lakh >*M0 

a xt ^ vdiciuoi ammonia nitrate. 

capacity of^ 0 0 S^itro^ and' 
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Lignite Corporation started production in 1966. During 1969-70 
it produced 92,000 tonnes of urea. 

5. The Trombay Fertilizer Factory. The factory commission¬ 
ed in 1965, has the capacity to produce 90,000 tonnes of nitrogen 
and 45,000 tonnes of phosphates (P 2 0 5 ), in the form of urea and 
nitrophosphate per year. 

6 . F. C • /•, Gorakhpur. The Fertilizers Corporations Factory 
at Gorakhpur with a capacity of 80,000 tonnes of nitrogen in the 
form of urea was commissioned in 1968. Production during the 
year 1969-70 was 1.58 lakh tonnes of urea- 


7. Namrup Fertilizers Factory. Started production in 1968. 
The production during 1969-70 was 26,100 tonnes of urea and 
65,800 tonnes of ammonium sulphate. 

8 . F.A.C.T. The Fertilizers and Chemicals (Travancore) Ltd., 
has a running unit at Alwaye. During 1969-70, the factory produced 
1,02,000 tonnes of ammonium sulphate, 52700 tonDes of ammonium 
phosphate, 9,000 tonnes of ammonium chloride and 29,600 tonnes 
of superphosphate. 

There are at present four major projects under construction 
by the Fertilizer Corporation. These ate Durgapur in West Bengal, 
Barauni and Sindri rationalisation projects in Bihar and Namrup 

Expansion in Assam. , D 

Of these Durgapur started production early in 1971 and barau¬ 
ni and Namrup Expansion a year later. 

In addition. Planning and Development Division has started 
work on the coal-based plants at Talcher and Ramagundam. ttorlc 
on the third coal-based plant at Korba has been started. Each or 
these projects has the capacity of 900 tonnes per day of^amm - 
nia and 15C0 tonnes per day of urea- Government have also p 
proved recently the Trombay Expansion project based on ammonia 

imported form Iran and Kuwait. p rfPf rator y ' D been taken 

two other major projects at Haldia and Nangal has a . 

in hand. For Hald.a a protocol has been signed with Ensapol ^ 
group for identifying and tying up supplies and 
basis of Franc-Polish credits. , 

Production of Fertilizers. The following table silows the 
production of Ammonia Sulphate and Superphosphates (P s 0 ) 

1968 ' Table 117 


Production of Fertilizers 


Year 

Superphosphates (P 2 0 G ) 

(000 tonnes) 
Ammonia Sulphate ‘N 

1969 

1970 

1971 

1972 

10-1 

8.6 

8.5 
• 8.9 

11.3 

10.5 

10.1 
■ 14-3 
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Production of nitrogenous feriilizers rose to aboit 65 percent 
of the installed capacity in 1970-71 from about 50 percent during 
the preceding four years. The improvement in output was largely 
due to the overcoming of teething troubles, improvement in raw 
material position and the end of the era of over-supply of impor'ed 
fertilizers. 

. According to the annual review of production and consump¬ 
tion of fertilizers in 1970-71, the output of nitrogenous fertilizers 
00 toones - The consumption during the period was about 
425,000 tonnes. Production of phosphate fertilizers rose from 421,0'0 
tonnes in 1970 71 to 435,000 tonnes in 1971-72. The growth in 
output of phosphattc fertilizer is largely due to the improvement in 
the availability of the basic raw material, rock phosphate, from 
mines in Rajasthan and Andhra Pradesh. 

* Target. Target for fertilizers capacity during the 

ML P Ian ,s Proposed at 37 lakh tonnes with a production of 

have alsJ, h^n ° f n '!^ ge ? to be achieved by 1973-74. Licences 

different £ranteci / or ,he setting up of fertilizer plants of 

diuerent capacities at various places such as 

( 2*>6 oco a S5n e ^ (2 m ,0 °°i tODs) ’ Korba (229 ’ 000 ^ns), Mathura 
U-6,0( 0 tonnes) Mangalore and Mir zapur (160 000 tonnes each' 

(M9 1 000°f 1 o a n^ e O 229 T ()00 u° nn c ) ’ Sh ‘ V Nh0Va (90 - 000 tonnes )* Talcte? 
150 000 \ v 0m M ay Ex P ansion (147.000 tonnes), Tuticoria 

Visakbapatnam occidental (140,000 tonnes) * } 

Kafirs ‘ 5 “■ 

e 

lene insukoln instan «- polycinyl chloride and polyethy- 

5S?Sr5«SiS5SSSS 

'»* “Kharis";; ssssr—* 
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country. Although, at present, these manufactures may not be able 
to meet the full requirements of the industry both in respect of 
quantum and quality, it is expected that in the course of the next 
few years supplies would be adequate for our industry’s require* 
ments in all respects both for domestic as well as export purposes. 

Besides it is expected that in the near future other raw mate¬ 
rials, very potential for this industry’s requirements such as p.v.c. 
composition and resins and plasticisers, cellulose acetate moulding 
powders and others will also be available from indigenous manu- 
fuctureis, for the manufacture of which plants are being put up. 


Production 


Today it is definitely one of the country’s important and deve* 
loping industries. The industry which is mainly centred around 
Bombay, Calcutta, Amritsar, Kanpur, Hyderabad and Coimbatore, 
is making considerable advance in other parts of the country as 
well, and now we have plastics manufacturing factories springing 
up in all parts of the country. 

The ranee of manufactures of plastic items at present in this 
country include consumer and utility goods which are used in the 
different sections of a home, desk table materials, stationery etc., 
which cater to the requirements of schools* colleges, offices, hospi¬ 
tals err-, houses, sun glasses, garden furniture etc., which are of 
oreat use in outdoor life, and industrial applications such as elec¬ 
trical accessories, p. v. c. covers for motor car and cinema seats, 
refrigerator and air conditioning accessories, insulation materials 

etc. 


Production of various essential plastics raw materials has al¬ 
ready been undertaken in the country. There are five units Produc¬ 
ing phenol formaldehyde moulding powder. T fa e total production 

hs ssls 2 S "‘» 

in 1960 as against 321 tons in 1959. 

nre< -ent only one unit manufacturing polystyrene 
There is at present omy o of lhis firm is 5,000 tons, 

moulding PP^er.'.Whi ,Ie h . 1500 tons Two polyethylene plants 
production ,n !960 was abou^ 3,500 tons^ /JVtons. Bolh 

are in production wit a d industrial licences for substan- 

these companies have been a d ^ 5Q0 tons The production 

tial expansion amol i in j 964- ’ At present there is only 

of polyethylene was 5 \ . , chloride. The rated capacity of this 

one unit producing pay y went mlo production in September 

?9C4. ''The pllnt of Messrs. Rajasthan Vin>Is went into production 

in 1962. 
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Export . 

Plastic industry in India has made substantial progress during 
recent yea s and is producing a wide variety of industrial and con- 
sumeJ ftems not only for the full home demand but cater also to 
export part of its production. The former reliance on imports of 
raw materials has, to a large extent, been eliminated by setting up 
various raw material plants in the country itself. 


Though small quantities of plastics were being exported since 
the beginning of 1951, it was only after the formation of the Plastics 
-and Linoleum Export Promotion Council that concerted and syste¬ 
matic efforts have been made to increase the tempo of plastics ex¬ 
port trade. 

The following export statistics will indicate the performance of 
the industry during the last five years. 


Year 

Plastic goods exported 

1966-67 

3.8 

1967-68 

3.3 

1968-69 

6.2 

1969-70 

4.5 

1970-71 

12-0 

1971-72 

13.9 


(Rs. crores) 


Plastic goods which are exported include, amongst others, 
leather cloth, spectacle frames, fountain pens, umbrella handle, 
bangles, belts, electrical accessories, buttons, combs, footwear, 
trays, moulded goods, tumblers, inhalers, brushes, containers, bags, 
diaries and so on. 


The countries to which our plastics are being exported cover 
the East African, Middle East, West Asia and South-East Asian 
countries, where not much industrial development had taken place. 
These may fairly be called our traditional markets. 

However, during the past three or four years, our exports 
have been getting diversified and some items of manufacture have 
found it possible to break into U.S.A., U.K. and the West Euro¬ 
pean markets as well. These items, however, are limited to such 
-as p. v. c. leather cloth, spectacle frames and bangles at present. 

Prospects 

It is, however, hoped that in the coming years the exports of 
several other items of Indian manufacture could be made quite 
successfully and in substantial quantities to these advanced countries 
as well. 
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Paint Industry 

T , , A commodity like paints and varnishes has innumerable uses. 

I ne demand for paints and varnishes arises mainly from railways, 
building operations and industries like automobile, bicycle, electrical 
equipment, engineering goods etc. 

Historical Development 

The paint industry is another important chemical industry in 
India. This industry had its beginning here as far back as 1902, 
when the first commercial factory was established at Goabaria, near 
Calcutta, and for several years after this pioneer factory continued 
to be the only producer and did much valuable research work in 
establishing the fact that the Indian products could compete favour¬ 
ably with imported acticles of paiDt. With the outbreak of the 
Great War of 1914, not only were imports restricted but there 
was a considerable increase in the demand for paint products. As 
a result of this situation there are today about a dozen factories 
manufacturing paints and varnishes etc. 

The real development of the industry, however, dates back to 
a recent date. It is only since 1937-38 that the imports of paints 
and their products have decidedly declined. Simultaneously with 
this, the Indian products have shown a steady rise. But even now 
the imports of paints and painters’ materials account for considera¬ 
ble import into the country. 


Raw Materials 


The most important problem is that of raw materials. On 
present indications, the industry for quite some time to come is 
not very happily place! in this regard.^ The paints industry is im¬ 
porting its entire requirements of tung oil, mostly from China. 

Raw materials like linseed oil, rosin, turpentine, castor oil, 
methylated spirit, shellac, etc., are available in this country, but 
most of the pigments and extenders have as yet to be obtained 
from outside—in some cases even imported from foreign countries. 

The supply position of rosin and turpentine too are satisfac¬ 
tory- In the latter the production is actua'Iy more than the de¬ 
mand. In the case of certain superior quantity of rosin, however,, 
like W- W* grade, the supply is falling short of demand currently. 
It is to be hoped that this is a transitory phase. 


Most of the oils mentioned are in extensive use in the paints 
industry, while some others could be put to better use by suitable 
modifications in their properties. 


- Apart from the 
many others in which 
dependent on imports. 


above mentioned raw materials there arc 
the paints industry .is more or less wholly 
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Table 118 


Yearly production of paints and varnishes for recent years __ 


Year 


1969- 70 

1970- 71 

1971- 72 


Production (000 tons) 

5.2 
5.5 
6.9 


We import large quantities of paints and varnishes especially 
dayes (from coal tar) in enormous quantities. 

Prospects . The market for paint products at home ,s ™P‘ dly 
expanding and will continue to do so as general 
Improved living standards will offer a greater public co^ump io . 
A further market must be expanded and that is the “P® rt fi< ? * 
The quality of the Indian products in many fields is equal to that 
of those being exported from other countries and India has a 
geographical advantage offering reduced shipping costs. 


QUESTIONS 

1. Discuss fully the prospects of developing the heavy chemi¬ 
cal industries in India. 

2. Discuss the localization of the heavy chemical industry in 
India and trace generally the influence of this industry on the 
development of other industries. 


FOREST INDUSTRIES 



From very early times, forests and forest products have been 
so intimately associated with man and his activities that it is difficult 
to isolate them for an objective study. During past decades, 
many industries based on forests or forest products have been 
established. Their distribution, location nnd present position will be 
described in the following pages. 

Among the important industries established may be mentioned 
paper and pulp, matches, plywood, saw-milling, sports goods, essen¬ 
tial oils etc. 


PAPER INDUSTRIES 

Historical Development. While the discovery of paper is attri¬ 
buted to the Chinese in 105 A. D., it was only during the Moghul 
period that paper was made in India. The first mill was started 
in India about a century ago in 1867. The paper industry today 
is one of the major industries. 

The effect of protection afforded by the Government in 1925 
to the paper industry in India has been good- This can be seen 
from the fact that whereas in 1931-32 there were 8 paper mills pro¬ 
ducing about 40 thousand tons out of the total consumption of 
about 82 thousand tons in India, roughly about 48 thousand tons 
out of the total of 113 thousand tons consumed in India, less than 
half. The important point to note, however, is that before this 
latter year the Indian mills imported from abroad more than 5J 
percent of the raw material they used, while in this year they use 
only 23 percent imported raw material- 

During world war II, the number of mills increased to 15 and 
production reached 1,03,884 tons in 1944. Rapid progress has 
been made since 1950. 

Raw Materials. Raw Materials form the bulk of l J) e /^red 
ments of this industry. Roughly about 8 tons of these are req r 
to produce 1 ton of paper. Luckily India has a large supply of 
raw material necessary for a prosperous paper indus y. • 

or the Bhabar grass is the staple material for P a P er Af I ? akl "? i h 
India. It closely resembles the Esparto ° f ^ 

is so much in cemand by the British P*P e ' ixe d 
drawback of the Sabcii grass is that it grows ... s f ro m it 

with other vegetation and it is difficult to separate impurities from it. 

Its supplies are also limited. 
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The supplies of bamboo, the other raw material of paper 
industry in India, are almost inexhaustible because of its quick and 
dense growth. The regeneration of wood-pulp forests takes about 
sixty years, while the bamboo forest is ready in a year or two. The 
quality of the paper produced from the bamboo, however, lacks 
in strength. But the paper made from bamboo lacks the bulking 
quality of Sabai grass paper and cannot so easily be used both for 
printing and for v/riting. On the other hand, both in finish and 
clearness of surface of writing it is greatly superior to grass paper, 
and does not compare unfavourably wiih the imported paper. For 
cheap varieties of paper rag, hemp, Jute waste and waste paper 
are also used. But necessary chemicals—caustic soda, Soda Ash, 
Salt cake, bleaching powder ar.d dyes are to be imported from 
abroad. 
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Geographical Distribution. Most of the paper in India is pro- 
• duced in the neighbourhood of Calcutta which, with its large 
population, large number of presses and offices, offers the largest 
markets for paper. Good quality paper is manufactured from 
imported wood pulp. Wood pulp is also mixed with grass pulp to 
produce suitable paper. 

The advantages enjoyed by the Bengal Mills are that they 
are very near coal supplies, large market and plenty of water from 
the Ganga. They have, however, to get the raw material from long 

distance. 

The following table gives the geographical distribution of ex¬ 
isting P a P er ra '^ s * n l nc ^ a * 

Distribution of Paper Mills in India 



Location 


Installed Capacity 


Production 


\V. Bengal 


Gujarat 


Maharashtra 


Mysore 


Saharanpur 

Lucknow 

Titagarh 

Naihati 

Raniganj 

Badadadaji 

Nandaj 

Bilmora 

Dhotikawa 

Bellarpur 

Vadavelli 

Khopali 

Andhari 

Ogalwadi 

Roha 

Jogaswari 

Nagpur 

Kalyan 

Poona 

Rahuri 

Bhadrawati 

Dhandali 

Belgola 


27,000 tons yearly 
4,500 „ „ 

N.A. 

N.A. 

N.A. 

6,000 metric tons 

N.A. * 

12,000 tons yearly 
15 tons per day 
36 tons a day 
1800 tons yearly 
N.A. 

2600 tons yearly 
N-A. 

N.A. 

5 tons a day 
N.A. 

1,800 tons yearly 
N.A. 

42,000 tons yearly 
8,000 tons yearly 
24,900 „ „ 

25 tons per day 


)) 




M 


>9 


»» 


80 tons per day 
3,900 tons yearly 
55,000 
14,000 
20,000 „ 

5500 m. tons 
20 tons per day 
N.A- 

3,600 tons yearly 
36 tons a day 
N.A. 

7,500 tons yearly 
N.A. 

N-A. 

N.A. 

N.A. 

N.A. 

N.A. 

N-A. 

N.A. 

8,000 tons yearly 
24,000 „ „ 

10,000 ,, »» 
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Ghataprabha 21,000 tons yearly 

N.A. 


Kampli 

12,000 „ „ 

N.A. 

Haryana 

Jagadhari 

120 tons per day 

120 tons per day 


Panipat 

30,000 tons per year 

N.A. 

Andhra 




Pradesh 

Rajamundry 2800 tons yearly 

N.A. 

Kerala 

Punalur 

N.A. 

4000 tons yearly 


Rayonpur 

N.A. 

316 lakh tons ,, 

M. P. 

Nepanagar 

130,000 tons yearly 

120,000 tons yearly 


Amlai (Sahdol) 4800 „ ,, 

N.A. 


Bhopal 

6000 tons yearly 

400 Monthly 


Sehore 

N.A. 

N.A. 

Orissa 

Koraput 

18,000 tons yearly 

N.A. 


Bnjraj Nagar 65,000 m. tons yearly 65 tons Yearly 

Bihar 

Dalmianagar 

71,000 tons yearly 

54,000 tons yearly 


Darbhanga 

18,000 tons yearly 

N.A. 

Tamil Nadu 

Palli Palyan 

60 tons a day 

20,000 tons yearly 

Assam 

Lamsakhang N.A. 

N.A. 


Gauhati 

15,120 tons yearly 

N.A. 


Jogidhopa 

N.A. 

5,000 tons yearly 

Production 





since !968 r<> " 0 ' ViDg * ab ' e Shows ,he Paction of paper in India 


Year 

1968- 69 

1969- 70 

1970- 71 

1971- 72 


rroauction (000 tonnes) 

53.9 

58.9 
65.7 
65.4 


— • - » a 

Of IndTa e has'teen rl | h he manufaSurconUm t maaufa c»’ring industry 
The paper industry pro”u«s pHnTing^ paper w i.Tnn 6 " 65 ° f paper 

Print, packing and wrapping or craft P non.. k S J paper> news - 

varieties. During the nlan ^ apcr boar d and special 

cigarette. .issues/ciaterboaris ar ^Xro^^' 1 ' 5 ° f pa ^ viz. 
cellulose film, bank naner airmail k ^ c , ro J mo » sens, fised cheque 
triples and duplkxboa^ , paper cartridges 

cons, calculating machineoaoS- P Su«r- P ? P r> seamless cord, silver 

ammonia paper" “"jo-blu. fnd 

from the foUowing 'aile. Pr ° dUC ‘ ,0D of cer,aia '9P=s is “e“ 
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Manufacture of Paper and Paper products 

(Production in 000 tonnes) 

_ _ _ _ _; — - ■ 

Printing & Wrapping Special 


writing 

Year 

Kraft (imitation 
Kraft) 

Brown 

Varieties 

Boards Total 

1968-69 

32.8 

7.8 

2.9 

1.6 

8.8 

53.9 

1969-70 

34.6 

9.5 

2.7 

1.7 

10.4 

58.9 

1970-71 

39.5 

10.5 

3.2 

1.9 

10.6 

65.7 

1971-72 

38.8 

13.7 

2.4 


10.5 

65.4 


Trade. India is importing only phonographic base paper, 
foil paperf electric insulation paper, glassine paper, and brush coated 

art paper. 


Development Programme 

The target for paper and paper boards in the fou; rt t h P 110 ^ 
1.2 million tons against the 3rd plan target of 820, s. 

si “AW? f S H r" 

Sle e c^e f d 0 SreMly Se Eucalyptus wood could be used. But it requires 
10 years to mature for the plantations- 

NEWSPRINTS 

The first newsprint mill in ^‘“v** 1 * PMdeshl.^tarted" as°a 
Paper Mills Limited, Nepanagar ( Y f or j ts management 
private venture in 1947 and the j, eSp Gov e r nroent in 1948. After its 

issued capi,alis 

Rs 5 crores. 

The mill went into production in January 1 MS.lt has an 
installed capacity of 30,000 tonnes. It has beet“ rpped P 

s,;T sas^K ristt rtf■*- 
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Recently licences have been given for starting 7 new mills, 
whose installed capacity would be of the order of 551,000 tons per 
annum. Of these 3 mills are to be located in Bombay and one each 
in Andhra, Bengal, Assam and Orissa. Licences have also been 
granted for the expansion of the existing 8 mills, so as to increase 
their capacity to 109,500 tons annually. 

Import. India is not self-sufficient in newsprint paper. The 
main supplying countries of newsprint to India are Canada, Fin¬ 
land, Norway, Sweden, Poland and U.S.S.R. The import of news¬ 
print is given in the table below in terms of million rupees. 

Year Value in Million Rs. 


1968- 69 

1969- 70 

1970- 71 

1971- 72 


15.2 

19.8 
18.7 

19.9 


MATCH INDUSTRY 


The match industry is a very important one as it not only 
deals with an every day commodity, but is also a good collector of 
revenue to Government at little cost. Rs. 9 crores is said to be 
the revenue collected in 1961. The industry was established in 1922, 
60% of the country’s requirements are made in factories, the rest 
by the cottage industry. This is most localized in the Shivakashi 
and Ramnad Districts of South India, where about 50,000 workers 
are employed, 25 species have been considered suitable by the 
Indian Standard Institution and the Institution has investigated the 
suitability or otherwise of 93 species. 


The largest production of matches is in the neighbourhood of 
Calcutta where Indian wood is mostly used* The Indian wood is 
used in Calcutta Geneva, though, pipita and dhup from the Anda¬ 
mans are also used; didu and bakota also come from the Anda¬ 
mans. Gemva is available in large quantities in the Sundarbans. 


The next important centre for the industry is Bombay where 
the wood is imported. But there are some factories in Gujarat 
and other parts of Maharashtra where Indian woods are used 
These woods are simal , mango and Soldi. These woods do not 
grow in large quantities at one place. Plantations of Simal have 
now been undertaken by some factories. Simal is very goodifor 
box-wood, but is inferior lor sticks, in fact, there is no Indian 
wood, except perhaps the mango, which is as gcod for Splints as 
the imported aspen. The chief centres of this industry are Bareilly 

Gwalior, Hyderabad, Ahmedabad, Ambarnath, Calcutta, Madras* 

Shimoga, Petlad, Dhubri and Trivandrum. s * 

F 34 
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The following table gives the distribution of existing match 
factories in India. 


Table 120 


Match Factories 


State 

No. of Factories 

Locality 

Bengal 

4 

Calcutta 

Maharashtra 

2 

Bombay, Thana, Poona, 
Chanda 

Gujarat 

2 

Ahmedabad; Petlad, 

Ambarnath 

Tamil Nadu 

3 

Ramanathampuram, 
Chingleput, Tinnevelly 

U.P. 

7 

Bareilly, Allahabad 

Mysore 

1 

Shimoga 

Kerala 

6 

Trivandrum 

Andhra Pradesh 

9 

Hyderabad, Warangal 

Assam 

2 . 

Dhubri or Dhubdi 

Rajasthan 

1 

Kota 

M. P. 

3 

Bilaspur, Jabalpur 


Production 


The total amount of matches produced in India in 1972 was 
750,000 each containing 50 gross boxes of 60 sticks each. The pro¬ 
duction is increasing under the protection of Government. 1 he im¬ 
ports of matches have now practically ceased. The Swedish Match 
Industry which was the greatest supplier of matches to India has 
built its own factories here and imports most of the raw materials 
from Sweden or Finland. 

Sports Goods 

The Punjab and Kashmir states are the home of the sports 
goods industry which was mainly situated in Sialkot. After inde¬ 
pendence the industry has moved to Jullundar and Meerut. 

Both in Uttar Pradesh and Punjab there is a quality marking 
scheme and the industry is guided by the government. The indus¬ 
try has an exp 3 rt market. The following table shows the distribu¬ 
tion of sports goods industry with its main centres. 
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State 

* 

Localities and products 

Uttar Pradesh 

Meerut, Luckoow, Agra, Kanpur, 
Allahabad, Bareilly and Nainital 
make cricket bats. Hockey Sticks, 
Tennis and Badminton rackets. 

Punjab 

Jullundur—mainly willow is used. 

Jammu and Kashmir 

Jammu and Miransahib—cricket bats 
etc. 

Maharashtra 

Bombay and Nagpur-in Small Scale. 


SAW MILLS 


The saw-mill industry is distributed throughout the countrny. 
Assam is said to have started a mill as early as 1884, for making 
tea box shooks. The industry is distributed almost throughout 
India. There are besides many small units scattered about. 
The industry is still in its infancy and requires modernization 
with a view to avoid waste. The saw dust is at present mainly sold 
as fuel. 


LAC INDUSTRY 


Chota Nagpur Plateau is the biggest lac producing tract of the 
country, followed by Madhya Pradesh and Bengal. Till recently 
India produced approximately 85% of the world production. But 
in recent years Thailand has also increased its production and now, 
on an average, India’s share is between 50 and 60 per cent of 
world production. Lac is grown mainly in Bihar, West Bengal, 
Madhya Pradesh, Maharashtra and Uttar Pradesh. The following 
table shows the average production of Lac in India :— 


State Average 

Bihar 

Madhya Pradesh ' 

West Bengal 
Maharashtra 

Uttar Pradesh 
Orissa 
Gujarat 
Other States 


crop production in tonnes 

1.47,685 

63,855 

35,110 

8,175 

18,960 

4,255 

4,235 

3,120 


Total 2,82,395 
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Export 

The value of Lac and its products exports was Rupees 3,74,40,- 
715 in !965-’66 and Rs. 3.2 crores in 1966-’67. Indian lac and lac 
products shellac and Buttonlac, Seedlac etc., were exported to for¬ 
eign countries, the principal buyers being U.S.A., U.S.S.R., U.K., 
West Germany, Brazil, Australia, France etc. The U.S.A., till recen¬ 
tly, bought the largest quantity of Indian lac. But of late the U. S. 
S.R. has emerged as the largest buyer. 

The following table eives exports of lac to important countries 
during 1971-72. 

Countries Exports (in tonnes'! 


U. K. 

2135.4 

U. S. A. 

2856.3 

U. S. S. R. 

1221.1 

W. Germany 

1363.2 

Brazil 

1177.8 

Australia 

517.8 

France 

303.6 

Other Countries 

3351.6 

Total 

13346.4 


Total value in rupees 49,965,218 

Uses. Lac is used in the manufacture of french polish, gra¬ 
mophone records, electrical insulating materials, shellac moulded 
articles, micanite, hats, grinding wheels, adhesives, cements, wood 
turning, meta! enamelling, printing ink, etc. 
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India now has many important centres of industry heavy and 
Jignt, several other areas where modern mining or manufacturing 
is under way. 

. The factors that have influenced the location of industrial 

are many and various. During the rapid industriali¬ 
zation of twentieth century one of the most important influences 
was the proximity of coal, the major source of power, particularly 
when it was associated with ease of access to other raw materials 
such as Iron ore in Bihar and Orissa (for Iron and Steel), in 
Jamshedpur and in the east, which in turn offered easy access to 
imported raw materials and a quick outlet for exports. The main 
rrV ♦ \ 1Ddustrlal concentration are still, with one exception 
o a ^utta), the areas which saw the beginning of India’s industrial 
greatness and which, with two exceptions (Calcutta and Jamshedpur), 

OI L ° r near 0031661(18 I but many smaller and more widely 
andPu e nja? ntrCS ° f industry have grown up ’ notab ly in Ahmedabad 

arc*a« Si 1S industrially a backward country, yet there are certain 

turino inH. ctr- 0W *ii 0 T n8 L t0 ,lie concentration of certain manufac- 

Chara 8 c a11 1he characteristics of industrial regions- These 
cnaracteristics may be said to be : 

(i) Large urban population ; 

(ii) Large banking facilities ; 

(,1,) f n e i° r i? f , s ?“?* mai ° industr y ar °und which group 
a number of subsidiary industries ; 

(iv) A network of communication lines ; and 

(v) A large marker for labour. 

& sws ■==» 

SKsi *2 em 

naturally le aves cm from our discus 
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places in India where manufacturing industries, depending upon 
some local geographical advantages are carried on. Such, for 
example, are the places where a solitary cotton ginning factory or 
solitary cotton mill may be working or where there may be a small 
glass factory or a cement or lime factory. 

Ttte following are, therefore, the major industrial regions in 
India :— 


1. The Eastern Industrial Region 

Easternmost of the manufacturing concentration is the Eastern 
industrial region, whose principal urban centres are Calcutta and 
Jamshedpur. In 1971 the former had a population of nearly over 
7,031,382 and the latter over 456,146. Nine important cities have 
a population between 44,000 and 241,792. 

Calcutta is the most important industrial centre in this region. 
Calcutta, situated at the head of ocean navigation on Hooghly, is 
the capital of West Bengal and main communication centre, pro¬ 
bably still the world’s most important business centre, one of the 
world’s largest city and one of the worl’d largest port. 

A great variety of industries is carried on in Calcutta, but the 
main industries are jute, paper, iron and cotton textile- These * n " 
dustries are located mainly outside the congested town of Calcutta. 
Howrah, Lillooah, Belur, Dumdum and Budge Budge are some ot 
the important suburbs of Calcutta where these industries are 
carried on. The industrial sites have been selected mostly along 
the banks of river Hooghly which serve as an important .J ,ne ° 
communication with the town and port of Calcutta, besides 
railways that serve Calcutta. Except Jute, which depends on 
foreign markets for its prosperity all other ^dustries earned on 
in Calcutta cater for the home market. This in . 

Eastern region in Asansol, Kulty, Durgapur an Ranchi 

continued westward along the centre toward i » xtrnor( jinarv 

-.Ta" iron and 

steel mills, chemical plants and the like. 

TL • inrliictrial area of Eastern region consists of the 
great contXtion cedtcJ on 

sratsw 

rubber products, domestic metalware, chemicals and iron and steel. 
Industrial cities and towns lying outside the main M. C- area 
include Naihati noted for clothing, boots and shoes and machinery 
for making these products, Chittaranjan (28,927) noted for general 
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engineering and loco-engines ; Asansol (241,792) a variety of 
engineering ; lac, pharmaceutical products and footwear, Sindri 
(46,385) fertilizers and chemicals, Titagarh noted for paper manu¬ 
facturing and paint etc. Kulti (44,289) in Bengal, has an Iron and 
Steel industry originally based on local deposits of iron ore and 
Jamshedpur (4,56,146) there are several large engineering and steel 
and chemical works. Rourkela and Bokaro are notable for iron 
and steel, fertilizers, machinery and other implements etc. The 
richest coal and iron field in India with the highest output, lies 
in the South west of the area and continues into Madhya 
Pradesh. 

The manufacturing structure of the Eastern region is one of 
the great diversity. Until recently at least. Jute manufacturing 
lead all other industries, though the recent expansion in metal and 
machinery has created serious rivals- After independence the 
Eastern industrial belt had greatly increased in importance parti¬ 
cularly in the heavy industries requiring large factories. Today it 
ranks high in blast furnaces, steel mills, machines and tools, 
chemicals, electrical machinery and loco-building etc- 

The geographical factors that have led to the rise of industries 
in Eastern region may be summed up as follows : 

(a) Accessibility : On the one hand, this enables an easy con¬ 
tact with the sea facilitating the imports of a machinery and the 
export of finished goods ; and on the other hand it gives an 
access to the interior of the country through various railways and 
roads connecting Calcutta with the coalfield, the sources of raw 
material, the sources of labour supply, and the chief markets 
which require the articles manufactured at Calcutta. 

( b) Nearness to coal : Most of the coal produced in India is 
within easy reach to this industrial belt. There is no other manu¬ 
facturing region in India which is situated so near the coalfields as 
the.Eastern industrial region. Coal is used for generating steam 
with which the machines are driven, and also for generating 
electricity which is used in the factories for numerous purposes- 

(c) Nearness to Raw Material : Raw jute, the basis of the 
most important jute mill industry of Calcutta and its Suburb, is 
found near at hand. The raw materials for other industries like 
paper, leather, iron, chemical and textile industries can also be 
obtained from nearby places easily. 

(</) Labour Supply : The dense population of the Ganca 
valley is a vast source of cheap labour for this industrial region 
Several places near Calcutta, like Murshidabad and Dacca have 
been famous m the past for the skill of their textile workers. It 

‘i -m U j 1 , , the modern factory today has no use for that type of 
skilled labour. But it cannot be denied that the old 
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textile industries of Murshidabad and Dacca had brought into 
existence a group of workers who, because of their life-ions work 
in textile industries, were able to pick up the new technique of 
manufacture quickly. 

(?) Market : The vast population of Calcutta and its conurba¬ 
tion offers an immense market for things produced in this indus¬ 
trial region. 

(/) Economic Advantages : The early start of banking facili¬ 
ties, the development of railways, the settlement of Europeans at 
an early date in Calcutta, were some of the economic advantages 
that helped the rise of industries in this region. 

An important feature which distinguishes this industrial region 
from the Bombay industrial region is the quarters provided for'the 
labourers near the factory itseff. The long distance that ordinarily 
separates the factory from the Calcutta town makes this necess try ; 
while the large areas of open land near the factories make the build¬ 
ing of labour quarters possible. In Bombay, on the other hand, 
the mills are generally situa'ed within the town in congested areas. 
The Chawls (the house where the mill workers live in Bombay), 
are, therefore, part of the town. 

% 

2. The Western Industrial Region 


This is the western end of‘a coastal manufacturing belt 
connecting Ahmedabad in the north, Bombay in the centre and 
Poona and Sholapur in the South-east, By no means are these 
areas devoted exclusively to manufacturing, for they contain the 
homes of thousands of industrial workers, as well as local business 
centres. Throughout most of its history Bombay has been chiefly a 
port city and manufacturing has been overshadowed by trade. 
One reason for the slow development of industry has been restrict¬ 
ed area of level land suitable for factory sites. 

Bombay is the most important industrial city of this belt, its 
importance lies chiefly in the fact that the only truly ‘Indian indus¬ 
try, the cotton mill industry, in which the capital and the organi¬ 
sation are both India’s is centred at Bombay. 


Bombay is, however, a small island with hilly area at its back- 
This limits the area of level land where factories can be erected It 
is also far away removed from the coal-producing regions of India. 
Its advantage is in the fact that it is a port having a vast foreign 
and coasting trade. It can, therefore, import cheaply by sea 
whatever it needs. It has also good rail connection with the 

interior. 

A unique feature of this industrial belt is that the most im¬ 
portant hydro-electricity generating plants he near this region. 
This region now, therefore, depends largely on hydro-electricity for 

its industrial development. 



Industrial Regions of India 


537 



Fig. 75. Industrial Regions of India 

Bombay (59,70,575) is the commercial hub of the cotton and 
man-made fibre textiles industries, a very important financial and 
commercial centre and a major port. It is also one of the chief 
centres of electrical and heavy engineering and the production of 
machine tools, petrol—refineries and chemicals, dyestuffs and phar¬ 
maceutical goods, while it has a wide range of other manufactures. 
Bombay is the main centre of India of the clothing and food and 
drink industries, of printing, of cinema film production, and of the 
manufacture of furniture, materials for the arts, precision instruments 
and many other specialised products. Bombay, especially its outer 
nng, is also an important area for light engineering, chemicals and 
consumer goods and has some heavy engineering plants and a num¬ 
ber of important research establishments. Towards the periphery of 
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Bombay and in the new urban development outside it, industry, par¬ 
ticularly the electronics and a variety of consumer goods industries, 
has been expanding rapidly; some of the aircraft plants are in these 
areas as well as the factories at Nasik and Surat. Along the wes¬ 
tern coast of Maharashtra and Gujarat there are large oil refineries 
at Trombay and Koyali as well as shipyards and a variety of other 
engineering works- Bombay is the largest port in India for ocean 
goinJ ships and liners and its industries include ship repairing etc. 
Being the best natural harbour in India, the trade carried through 
Bombay is about 46 percent of the total trade of India. 

Most of the cotton and other varns are spun in Ahmedabad 
(1.741,522), Baroda (298.398), Surat' (471,656), Nasik (271,681) and 
at Broach (92,205), further to the south lie the cotton textile towns 
of Poona (1,135,034), Sholapur (398,361), Kolhapur (267,513). Ah- 
medabad which is the second biggest textile centre in India is the 
only large industrial area located in the northern end of this indus¬ 
trial belt- The number of textile mills and factories is about 150 
including about 72 textile mills. Ahmedabad has also a number 
of archaeological landmarks and international diversionary airport. 


Nasik (271,681), the large city is a leading commercial centre 
with aircraft, aero-engines, cotton textile, printing and other indus¬ 
tries. Broach is a large port and also has a number of industries. 
Poona, which was till recently predominantly an educational centre, 
is fast developing as an industrial area as well. Besides the two in¬ 
dustrial estates at Hadapsar and Pimpri, the whole Western belt 
along the Bombay Poona Road from Kirkee, Dapodi, Pirnpn, Chin- 
chwad upto Lonavala is fast attracting industries of various types. 
There are a number of important research establishments: I he 
Films Institute of India, Meteorological office. Penicillin Fac y, 
pjmnri Virus Research centre; National chemical laboratory, u er 
seas communication’s Beam wireless station at Delta. Nat.onal 
Defence Academy is located at Khadakvasala. 

Engineering industries, notably the manufacture of printing, 
paper gfass cement making, textile and electrical machinery and 
commercial vehicles are, however, more important to this industrial 

belt. 


3. Southern Industrial Region 

The greater part of this region is an area of mountains and 
hills and is 8 relative!?thinly populated. Bu, the topography has no 

lion of iron and hydro-electricity gave nse to an on°is 
and steel industry at Bhadravati, but now most of the iron 
fmported from far north East. Within this industrial region the 
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main centres are Bhadravati (101,358), Bangalore (1,653,779), Jala- 
halli (12,533), Coimbatore (356,368). 

The whole region is more dependent than other parts of India 
on traditional industries notably flour milling, rice milling, textile, 
vegetable oil processing etc. This old proportion has been fulling 
steadily as the result of the establishment of industrial states and 
other Government measures to attract new types of enterprise and 
promote the diversification of industry- A new and comprehensive 
plan for Southern Industrial Region, to accelerate industrial growth 
and diversification and the modernisation of the whole environ¬ 
ment, was implemented by the Government- Industries in the area 
include those making mining and other machinery, rolling-mill plant, 
machine tools, glass and scientific instruments. 

Coimbatore is the largest industrial city in this industrial 
region. It has seventy one textile mills, 57 of which are spinning 
mills and the rest weaving mills- The spinning mills have a spin- 
dlage of 1,743,984 and weaving mills 3,171 looms- All the mills 
employ approximately 55,000 workers of whom 12,000 are women. 
There are also *0 ginning factories with an additional labour of. 
about 10,000 and the city itself is officially called the “Manchester 
of South India”. It is the largest textile manufacturing centre with 
ring and mule spindles totalling 1,566,846 producing on an average 
27,000 bales of yarn monthly. 

There are also a number of iron foundries, Coimbatore being 
the first in India to manufacture pump-sets for irrigation. A me¬ 
dium sized blast furnace is in operation. An associated cement fac¬ 
tory produces 1,500 tons a day- A 22 lakh synthetic gem factory, 
the first of its kind in Asia, was opened in 1957. The factory which 
is an Indo-Swiss venture, hopes to produce in the first year alone 
gems valued at Rs. 20 lakhs. Three factories in Coimbatore pro¬ 
duce nut and plastic buttons; other specialized institutions are the 
union Government’s Sugar-cane Breeding Institute, the Southern 
Herbarium of the Botanical Survey of India and the Regional 
Research Station of the Indian Council of Agricultural Research for 
cotton, millets and oil seeds. 

Second place in over-all production, and by far in the lead 
for machine tools industry, is southern region from Jalahalli to Ban¬ 
galore. Bangalore is the greatest centre for processing important 
lood stuffs and raw materials, being noted especially for rice 
milling, soap manufacturing, sugar refining and vegetable products. 
Many new industries, including electrical engineering the manufac- 
ture of other heavy industrial equipment, and more recently, motor 
vehicle manufacture, have been established in Bangalore. The steel 
industry sited mainly in Bhadravati (outside of this industrial belt! 
produces a wide range of products. In Bangalore there are now 


540 


Economic Geography of India 


expanding electronic equipment industries in addition to the engi¬ 
neering, printing and chemical industries. The new towns of Hosur, 
and Hoskote have growing concentrations of modern industry, 
while an entirely new machine tool and motor vehicle industry has 
recently been established in Jalahalli. Outside this industrial belt 
there is considerable industrial concentration in the vicinity of 
Malleswarm, and a number o 1 ' towns outside these areas have been 
attracting light industries in recent years. Several additional areas 
in this southern region deserve mention These include Gold min¬ 
ing areas in Kolar, other mining towns in Kanakapury, Chanapatana 
etc. Madurai which is outside of this industrial belt is famous for 
silk and textile, soap manufacture, sugar refining etc. 

Minor Industrial Centres. The past decade has witnessed the 
beginning of an industrial revolution in India. During this period 
the growth and diversification of industry have been quite remark¬ 
able and many industries started in decentralized form. A brief 
description follows of the location of minor industrial centres in 
India, grouped according to broad geographical areas: 

North-West Industrial Centres. Besides being one of the most 
productive agriculture regions, the North-Western India possesses 
some sizeable towns. Amritsar (1,835,500) and Ambala (10,98,405 
are notable for agricultural machinery and implements, Jullundur 
(1,454,501), for footwear and food manufacture. Food canning and 
freezing based mainly on locally grown produce, have developed 
rapidly. Industrial cities and towns lying within this industrial area 
include Ludhiana (1.419,421) noted for clothing (including hosiery 
and knitwear). There are about 950 hosiery units in the country 
of which nearly 80o units are situated in Ludhiana. It is the com¬ 
mercial centre of the wool trade and important for worsted. 

2. Delhi and Meerut Agro-industrial Centres. Although the 
area is relatively large and lacking in minerals, there is substantial 
and growing industrialization, particularly in and around the capital 
city of Delhi. In the past 25 years a number of new industries 
have been established, including plastics, synthetic fibres, clothing, 
electronics and light engineering. Many of these new factories are 
on industrial estates. 

Industrial cities and towns lying outside the Union Capital 
area include Shahdara nated for clothing (including hosiery and 
knitwear), boots and shoes machinery for making these products; 
Guruaon is noted for light and mechanical engineering and brass- 
ware. Faridabad (South of Delhi) is progressively undertaking the 
manufacture of tractors and agricultural implements etc. Modinagar 
and Muradnagar both on Meerut-Delhi road and a number ot 
towns outside these areas have been attracting light industries in 
recent years. 
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3. Nagpur and Wardha Region. This industrial belt is fortu¬ 
nate in having been endowed with an abundance of coal, bauxite 
and Manganese ore. When charcoal was used as fuel, iron works 
were scattered widely on the basis of availability of ore and fuel and 
of proximity to makers. In this area are the coal mines which, 
though long worked and operating at increasing depths, still pro¬ 
duce low variety of coals, and employ more workers than any 
branch of manufacturing industry. The whole region is more depen¬ 
dent than other parts of India on traditional industries, notably 
coal mining, manganese mining, iron and steel manufacture, chemi¬ 
cals etc- Many new industries, including engineering, the manufac¬ 
ture of other heavy industrial equipment and more recently, railway 
manufacture have been established in Nagpur. 

4. Madras and Per ambit r Region. Among the difficulties 
which have tended in the past to restrict the development on a 
large scale of industries in Madras are the high price and scarcity 
of fuel, owing to the fact that nowhere south of Hyderabad has coal 
been found to exist in workable deposits. The Hydro-electric and 
thermo-electric projects which have been completed or are under 
construction or contemplation will, however, go far to remedy the 
deficiency and admit of the exploitation of the natural resources 
of the state to the maximum possible extent. The extent of develop¬ 
ment of electricity will be realised when it is mentioned that during 
the last decade the number of uuits generated has increased from 20 
million to 170 million units. Already, the possibility of establishing 
several important industries not thought of years ago, has been 
opened by the advent of cheap electric power over a wide area of 
Madras, while the existing industries have been benefiting thereby 
in an increasing measure. Madras is noted for chocolates and con¬ 
fectionery manufacture, one of the largest fishing ports and with 
many manufacturing industries including vegetable oil, glass, clothing 
and scientific instruments. 


Malabar Agro Forest based industrial Region - Alwaye is the 
most important centre of large scale industry in Malabar coast 
iome of the important industries of Kerala viz., Indian Aluminium* 

Fe ^ tll,zers and Chemicals Travancore Ltd- Travancore 
Coclun Chemicals, the Indian Rare Earths and the Rayon Factory 

fjij. f in t . thls arca - Alleppey, prior to the development of 

came to h? HlS T® 1 j port of . th,s region and many factories thus 
came to be localized around Alleppey- Quilon is famous for 

cashewnut factories. About 150 out of 180 handloom textile 
factories are located in Malabar area, mainly because of the avail¬ 
ability of skill- There are Coir factories. Rubber factories cashew 
factories, tea and coffee factories, rice mills. Textile factories and 

wi°n S 03 - M x, rtlIlzers manufacturing, all are situated bet- 

re^on T hUF m ^ N ° rth 10 Quilon in the South aH in Malabar 
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Darjeeling and Duar Agro-forest industrial Region. In North 
Bengal there are many Agro-forest based industries- The wet 
Himalayan slopes in Jalpaiguri and Darjeeling districts have suitable 
natural conditions for tea plantation- Happy valley is famous for 
tea plantation. Tea needs elaborate processing before it becomes fit 
for consumption. There were 281 tea factories (to cure and process 
tea) in North Bengal, employing over 30,000 persons. About 92 
percent of the factories were functioning within the tea estates of 
Darjeeling and Jalpaiguri, 6.6 percent in Calcutta and 1.4 percent in 
west Dinajpur. The important industrial cities are Alipur, Birpara, 
Huntupara, Binaguri, Banahat, Dalsingpara, Chaupara, Kalchim, 
Matelli Carron, Mai, Damdim, Tung and Kurseong etc• 

Besides above mentioned regions there are many small scatter¬ 
ed industrial regions in Assam, Kashmir, North Bihar and Mysore 
State, an' 1 some districts are highly industrialized and mentioned in 

regional Chapter 38. 

QUESTIONS 

1. Divide India into industrial regions and give a brief account 
of any two ol them. 

2. Divide India into industrial regions and discuss the resource 

base of industries in each region. (Meerut Uni. 1970) 
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India is a vast country with a huge population, and yet the 
lines of communications are not as well developed here as they are 
in some of the countries of the West. The backward state of 
commercial development is its main cause. Until recently Indian 
economy has been characterised, more or less, by self-sufficiency in 
which transport played very little part- The development of com¬ 
munications in India is a feature of the modern times when her 
contact with the West brought about the development of a foreign 
commerce in which, unlike commerce of the ancient times which 
was marked by light and precious goods, heavy goods, predominate. 
Unike the old foreign commerce which followed the land route, 
this foreign commerce in heavy goods passed through sea-ports 
which had, therefore, to be connected with the inland centres by 
modern means of communication. 


The most important of the sea-ports on which the foreign com¬ 
merce of the country concentrated, later became important indus¬ 
trial centres which necessitated a further development of commu¬ 
nications between these ports and the inland towns, for their market 

nr It® S ° UrCe ° f raater,al lay in lhe hinterland. The main 
feature of the communications in India is that they especially join 

r c JfT?- \° th f ir hinterland > there being a marked absence of 
large industrial and commercial centres iDland. 

means^f ? oi “ tS ° T f X‘ CW ’ the railwa y is the most important 

means of transport in India. There are about 57 089 kms of 

for eve y r S v°.houS r „H ,raffiC I"* 3 ' ™ s than 30 rou” iuS 

oon.parJ'^p^Xle^nn^of 

culturjO 3 ^ 

Effect of Topography on Communication 

the Indo-Gangetic 1 Valiev whirE**^ r ? Ugh J y about one - half »s in 

population together w!th y C^cmta ^ th f 5 rt,I 5 plains 811(1 lar ge 

ports, naturally offers the mSf’ ° ne the ^'Sgest Indian sea- 
development Before n a rri!? OSt favourable conditions for railway 

longest Indian railway val,ey P ossessed «he 

railway (the E I R V \ R Ji 1440 0 km ). the busiest Indian 

1 * ** R * earmn 8 afe out 17 crores of rupees annually); 
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and the most profitable Indian Railway (the Snahdara Light RIy.) 
yielding about 10%, on an average between 1926-27 and 1935-37 and 
B. & N* W. R. yielding about 9% for the same period. The 
Shahdara Light Rly- was abolished during 1971. 


The general characteristic of the route in Ganga valley is that 
it is straight over long distances. The absence of hills enables the 
railway line to run for miles without changing its course. But 
while the level nature of the valley helps the railway, rainfall and 
the numerous streams necessitating costly bridges are a drawback. 
Tiie frequent floods also raise the cost of maintaining the track. 
The ballast for the railway track is available from the hills adjoin¬ 
ing the Indo*Gangetic Valley. 


The railway lines in the Gangetic Valley are characterised by 
a laree number of branch lines. The branches are particularly 
numerous in areas where the traffic is spread over the adjoining 
area The best example of such areas are the Raniganj and 
Jharia coalfields. There is no other part of India where the network 
of railways is so dense as in these two areas. The network of 
railways is denser in the Indo-Gangetic Valley than in the Peninsular 
India The railway linees of the Indo-Gangetic yalley terminate at 
Calcutta while towards the north the Himalayas are a natural 
barrier to further extension. It is only near Darjeeling and Simla 
that the mountain railways have penetrated the outer ranges of the 

Himalayas. 


The railway lines running in the Peninsular India are zig-zag 
as compared with the almost straight lines in the ^do-Gangetic 

Valley- P The broken topography of the south c0 “f sIs i^® gradients 
change their course and gradient from place to place. J ^ j 
are here much steeper than in the level plains ^ * e j™ 0 ‘banking’ 

Valley. These steep gradients '^Hoshangabad and near 

engine at some places, as for ■ The broten and hilly nature 

business to* the south Ln it is in 

the Indo-Gangetic Valley- 

Thc control of relief on the "|«r^ ^railway 

'rmakea y long detour in order to avoid some obstruction or to 
take advantage of some gap. 

rh > r p three large areas in India which are particularly 

a r ■ radwavs Th2e are (a) the Thar and Rajasthan deserts 
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These areas are very thinly populated and have very little need for 
railways- 

INDIAN RAILWAY SYSTEM 

The Indian railway system is the largest in Asia and second 
largest in the world. It is the country’s biggest nationalized under¬ 
taking with a route of 60,014,42 kilometrage- The railways consti¬ 
tute India’s principal means of transport and carry about 80% of 
the goods traffic and 70% of the passengers with assets exceeding 
Rs- 3797.20 crores, the railways employ >3.6 lakh persons, have a 
fleet of about 11,550 locomotives, 34.300 coaching vehicles and 
3,75,000 wagons or freight cars, run .0,000 trains a day, operate 
over 7032 stations, carry 61 lakh passengers and over 5.59 lakh 
tons of freight every day and yield an annual revenue of over 
Rs- 900-90 crores- 

The following table shows the progress of railway traffic in 
India : 


Railway Trcffic & Earnings 

In Million 

Freight Traffic Earnings from Train Kilometres Gross 
& Earnings Passengers- 

No. of Passengers Goods Earnings 
Year No. of Earnings Passen- Earning (in Rs") 

tonnes from goods gers from Pas- 
originat- carried orginat- sengers 

ing- (Rs-) ing carried (Rs.) 


1S68 

17 0 

10,428 

1844 

221 

18'3 

16-8 

751 

1969 

]6-9 

9,972 

195-1 

232 

17-9 

17-0 

796 

1970 

152 

10,078 

1940 

247 

18-1 

16 5 

834 

1971 

16-2 

10,522 

2069 

242 

18-7 

17-5 

896 

1972 

173 

11,132 

196-9 

1SI 

18*3 

17-3 

894 


The total route kilometrage by gauge was as follows : 

Broad gauge 29,219.84. 

Metre gauge 25,726.80- 

Narrow gauge 4,106.04. 

Before railways were taken over by Govt, in 1944, there was a 
complicated system of ownership and control ; some were stateown- 
ed and state managed, a few state-owned and company-managed 
ana others, company-owned and company-managed. The existence 
ot a large number of big and small units was neither conducive to 
EG—35 
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efficiency nor economy. Hence with a view to effecting economy and 
efficiency in administration a scheme for re-grouping of the entire 
system was prepared by the Railway Board in 1950 and enforced in 
1952. By re-grouping there were 37 railway systems in India of 
'which 9 were major, namely, (1) East Indian Rly., (2) Bengal Nag¬ 
pur Rly., (3) Oudh and Tirhut Rly., (4) Assam Rly., (5) South In¬ 
dian Rly., (6) Madras and South Maharatta Rly., (7) Bombay-Bar- 
oda and Central India Rly. (8) Great Indian Peninsular Rly., and 
(9) East Punjab Rly. All these systems have been gradually con¬ 
solidated into 9 separate zonal railways : 

As a result of re-grouping, the following zonal divisions have 
been created : — 


Table 122 


Zone 


Date of 
Forming 


1. Southern April 14, 

1951 

2 Central Nov. 5, 

1951 


3. Western Nov. 5, 

1951 


4. Northern April 14, 

1952 


5. Eastern 

6. South 
Eastern 

7. North- 
Eastern 

8. North 
East- 
Frontier 

9. South 
Central 


Aug. 1, 
1955 

Aug. 1, 
1955 

April 14, 
1952 

Jan. 15, 
1958 

Oct. 2, 
1966 


Former Rly. included Head Route Kilo 

quar- met rage 

ters as on 

March 
31, 1969 


M. & S- M; S. I. ; Madras 7444 
Mysore Rlys. 

G. 1. P.; Nizam’s State; Bombay 5772 

Dholpur and Scindia 

Rlys. 

B. B- & C. I.; Saurastra; Bombay 10,042 
Kutch ; Rajasthan and 
Jaipur Railways- 

East Punjab ; Jodhpur, Delhi 10,591 
Bikaner the three upper 
Divs. of E- I- Rly. and a 
portion of B. B. & C. I. 

E . I. Rly. (minus 3 Calcutta 4144 
upper Divs) 

B. N. Rly. Calcutta 6802 


o. T. & Fatehgarh Dist. 
of old B. B. & C. I. 

Assam Railway with 
minor adjustments 


Gorakhpur 4965 

Maligaon 3631 
(Gauhati) 


Portions of Southern and Secundera- 6159 
Central Railways. Dao 
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1. Northern Railway. It came into being in 1952 through the 
amalgamation of three divisions of E- I. Rly., a portion of Bombay, 
Baroda and Central India Rly., and the whole of Jodhpur, 
Bikaner and East Punjab Rly. This line serves Panjab, Delhi, 
northern and eastern Rajas’han and U. P. upto Varanasi bro3d 
aad metre gauge lines operate. The main broad-gauge lines are : 
(i) Delhi—Atari ; (ii) Delhi—Ferozpore ; (iii) Delhi—Kalka and 
(iv) Delhi—Varanasi. The metre gauge connects Delhi with 
Bikaner, Anupgarh and Pokhran. Its total kilometrage is 
10,591 kms. 

2. Southern Railway . On April 14, 1951, the three railway 
systems—Madras and South Maharatta Rly., South Indian Rly., and 
Mysore Rly.—were integrated iato a single railway zone serving 
the Madras, Mysore, Kerala and parts of Northern Maharashtra 
and Andhra. This railway links the northern and southern portion 
of India and handles graia, cotton, oilseeds, salt, sugar, tobacco, 
timber, hides and skin. This railway, too, has got both the gauges, 
metre gauge and broad gauge. Its railway kilometrage is 7,444 
kms. 


The main broad gauge lines are : (i) Madras—Walt air ; (ii) 
Madras—Raichur, (iii) Madras—Bangalore and (iv) Ja’alpet— 
Mangalore. While the meter gauge lines are : (i) Poona—Harihar 
(n) Guntakal Masuhpatam ; (iii) Madras-Dhanuskodi and (iv) 
Madras—Tnvandrum. 


i 3 ' Ce7 l tr ?r l Rai l' va y- Consisting of G. I. P. Rly., Scindia, 
P u P w u nd ™ zam State . R, y-. serves the States of Madhya Pra- 
desh, Maharashtra and Gujarat and north-Western part of Madras, 
this line handles manganese, cotton and timber. It normally 
carries 50 million passengers and about 11 million tonnes of goods. 

chur Dehlf 1 —ifezwada^^ = <"> Bombay-Rai- 


Sanr*To* Qllway • .Comprising of B. B. and C. I. Rly. the 
aid M J Jk Ur D an j Ra jasthan Railways, serves Bombay, 

<!f RomC A d hm^ilh y a H Pfad f S o It J serves the g^at industrial areas 
ol Bombay, Ahmedabad and Baroda and handles large auantities 

miIHo'ntn’nn^f and ?Bsccds, sal,, etc. This line cartes ToTlO 
million tonnes of goods and 8 million passengers annually. 

Ahmedabad° a Whn US m l ! n<!S are : P Bombay-Delhi ; (ii) Bombay— 
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E. I. Rly.—Dinapore, Dhanbad, Asansol, Howrah and Sealdah—al? 
east of Moghalsarai. This railway connects the port of Calcutta 
with its rich vast hinterland. It handles large quantities of rice, 

jute, coal, iron ore, mica, and manganese- 

• 

It serves important industries like the metallurgical and steel 
manufacture at Burnpur and Kulii ; chemical fertilizers at Sindri ; 
Locomotives at Chitranjan. The Transport demands of the various 
industries like jute, chemicals, paper, engineering, cement, leather 
and tiles, situated around Calcutta, and at other centres is alio 
met by this railway. 


The important lines are : (i) Howrah-Moghalsarai via Gaya, 
(ii) Howrah-Moghalsarai via Patna and (iii) Howrah-Kiul. 

6. North Eastern Railway has been formed with the former 
Oudh and Tirhut Railway and Assam Railway. It serves the 
northern part of West Bengal, Assam, northern part of U. P. and 
northern Bihar- It carries large quantities of sugarcane, tobacco, 
tea and rice. 

Its main lines are : (i) Gorakhpur—Amingaon ; (ii) Gorakh- 
pur—Lucknow—Kanpur ; (iii) Gorakhpur—Allahabad and (iv> 
Pandu—Gaubati—Tinsukhia. Its kilometrage is 4965. 


7 South Eastern Railway connects the capital cities of three 
states, viz.. West BeDgal, Orissa and Madhya Pradesh and serves 
an area of 185,6C0 sq. miles in these states as also in Andhra and 
Bibar, connecting the ports of Calcutta and V i s b akh ® P® * ° f a ™ * [ 
their vest hinterlands, it serves the rich paddy fields of Bengal, 
the extensive timberlands of Orissa and M. P. as also the coal and 
sUeHncTustHes^fBihar and Bengal. The area covered by the 
ra lway is very rich in iron ore, copper, coal manganese me 

8 North Eastern Frontier Railnuy This railway came into 
__ i srh Jan 1958. It serves the northern parts of West 

Renl e a| Ce and Astm The main line runs from Pandu to Tinsukhra 
distance of 520 kms : It was created out of North-Eastern Rail 
way and has its headquarters at Maligaon. 

9 South Central Railway. Industrial and agricultural develop- 
m ent of Andhra Pradesh, Maharashtra, Mysore and Goa is expec- 

to receive a fillip with the birth of the ninth railway zone the 
Scnith-Ccntrah Ca£d out of the Centra, and Southern. Ratl ways 
the new zone, with headquarters at Secunderabad and 6159 
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kilometres of route, serving the transport requirements of 5 crore 
people liak the east and the west coasts. It covers the rice 
growing coastal districts of Andhra and parts of the central Iadian 
plateau, rich in minerals and throbbing with cement, fertilizer, 
paper, sugar, chemicals, textiles and other industries. Its future is, 
however, bright because coal production from the Pench and 
Chanda valleys and Singareni is expected to increase as also the 
export of iron ore from Goa, Hospet and Bellary areas. 

Electrification of Indian Railways, Electric traction, first 
introduced in 1925, is confined to areas near Bombay, Madras ^nd 
Calcutta. 

The total electrified route kilometrage on the Indian railways 
on March 31, 1969 was 3247.32 km. composed of (i) Central 
Railway (Bombay—Kurla—Kalyan ; Poona—Igatpuri and Kurla- 
Mantchurd), (ii) Southern Railway (Madras—Tambaram), (iii) 
Western Railway-Bombay—Borivli—Virar, (iv) Eastern 'Railway- 
East of Mughalsarai, (v) Northern Railway—From Mughalsarai to 
Kanpur- 

Dieselization 


Diesel traction is being adopted progressively on the trunk 
and important routes. By March 1969 it was in operation through 

i”'?* ? v J r r 20 5?J route kilometres. Diesel and electric traction 
accounted for 64-3 percent of the net tonne—km. moved in 1969- 
70 compared to 10 percent in 1960-61. 


ROADS 

# 

Over T in J igeaou s of communication in India. 

a sfmnJ Iff ; P f Ind,a road bu,ld,n S of the unmetalled type is 
-a simple affair and presents no great difficulty. Even the metalled 

aroln Sind V nk ? own India a s .the excavations at Mohenjod- 
n Sind clearly show. The road is a much cheaper means of 

serviceable *‘Isn ‘mi® ^ railwa , y * but il is not selective and 
Ce ? b e * specially the unmetalled one, as the railway During 

cases^and e'vTih^ r ° ads b ^ me innTos? 

floods invade them a f c serlousl y handicapped when 

U- , nva T. , etn- ° n such occasions the railway alone with 

effectively the^mhl and r efficieDt maintenance service, ’solves 

“~i £*13 

a xxss&siizSgSaF* 

... aiwffrsratafa sasts 
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largely to the agricultural, commercial and industrial backwardness 
today. The most serious defect is the lack of proper and adequate 
road system between villages and the markets. Another aspect of 
inadequacy of our road system is that it is unbalanced, e. g., the 
trunk roads are relatively more highly developed than the district 
and village roads. Most of the rural roads are fair weather roads. 
With the arrival of the Monsoon, they are turned into mud pools 
of dirty water and rendered unusable. 

India had in 1935-36 about 4.8 lakh kilometres of roads. 
They gave an average of about 1 \ furlongs of road for every square 
mile of area. About a quarter of this 131.2 (thousandI kms.) 
comprised of metalled roads. In 1969-70, India had 3,24,940 kms. 
of metalled roads and about 5,47,390 kms. of unmetalled roads. 

The progress in road development is shown below : 

Table 123 


Road Development ( kilometres ) 


Year 


Surfaced Roads 


Unsurfaced Roads 


1969- 70 

1970- 71 

1971- 72 


2,98,500 

3,24,940 

3,45,507 


6,66,300 

6,47,390 

6,51,110 


More than half of the metalled roads .^.Jf/^^T^oads" 
India where the old hard recks facilitate the i m g h (7 j 
Of the unmetalled reads, on the > oi her hand, aboutlour n^ 
p. c.) lies in the Indo-Gangetic Valley where the soft alluvnm, tne 

great distance from which the road-metal has o the unmet- 

the frequem floods naturally favour the const s l &i0p . Over 

££[ Tf h e W cl; S ,;t%«o ^onbe areas is no. being served 

^ a The d following table gives .be road kilome.rage in India : 

Table 124 

Length of Roads in India (in kilometres) 


State 

Metalled 

Unmetalled 

Andhra Pradesh 
Assam 

Bihar 

Gujarat 

Himachal Pradesh 

J. & K. 

Kerala 

34,130 

4,978 

13,525 

16,377 

2,044 

3,996 

20,324 

58,032 

36,067 

43,219 

30,229 

5690 

12,755 

35,636 


Total 


92,162 

41,045 

56,744 

46,606 

7,734 

16,751 

55,960 
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Madhya Pradesh 

27,892 

39,897 

67,789 

Maharashtra 

24,222 

73,293 

57,516 

Mysore 

38,137 

18,731 

56,868 

Nagaland 

300 

4,557 

4,857 

Orissa 

9,190 

51,342 

60,393 

Punjab 

10,455 

49,938 

60,393 

Haryana 

7,154 

2,730 

9884 

Rajasthan 

19,860 

35,694 

55,554 

Tamil Nadu 

43,812 

15,402 

59,214 

U. P. 

27,473 

102,505 

129,978 

W. Bengal 

16,212 

37,585 

53,797 

Union Territories 

4,426 

25,207 

29,633 

Total 

334,507 

628,510 

963,017 


The total number of motor vehicles on the road during the 
year 1969-70 was estimated to be 1,307,222 as compared to 294, 
727 in 1951-52 and 10,06,447 in 1967-68. This number must be 
considered very small, having regard to the size of the country, 
its road kilometrage and its population. 

Privately owned automobile is the most widely used means of 
transport :n U. S* A*, U. K-, France and Canada. Every third 
person in U. S. A-, every fifteenth in U. K., every sixteenth in 
France and every eighth in Canada has an automobile, whereas 
there is only one vehicle for 1,350 persons in India. Road trans¬ 
port is so elaborately developed in those countries that it is possi¬ 
ble to reach almost every town or village by a motor, bus or car. 

Types of Roads 


During 1944 the Nagpur plan recommended the classification 
of roads according to their functions. 

Thus, roads were divided into—- 


1. National Highways. 

2. State Highways, 


3. District Roads, 

4. Village Roads. 


The National Highways 

The National Highways are “main Highways serving nrMfami 

r UhTnd'- brea d rr7r,- S,a,e 

P n a 5? Dreadth of India, which together form a svstern 
connecting (by rohtes as direct as practicable) 8 major ports, foreign 
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highways, capitals of states and highways including highways, 
required for strategic movements for the defence of India”. 

Important National Highways 

National Highways include the following roads — 

(1) The Grand Trunk Road from Calcutta to Amritsar via 
Varanasi, Kanpur, Agra, Delhi, Ambala to Amritsar. 

(2) The Agra—Bombay Road via Morena, Gwalior, Guna, 
Shajapur, Indore, Dhulia, Nasik, Thana to Bombay. 

(3) The Bomcay—Bangalore—Madras Road via Kolhapur, Bel- 
gaum, Hubli, Chitradurga to Bangalore and Madras. 



Fig. 76. National Highways. 
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■(4) The Madras—Calcutta Highways— from Madras to Calcutta 
via Guntur, Vishakhapatnam, Srikakulam, Cuttack to Cal¬ 
cutta. 

(5) The Calcutta-Nagpur Bombay Highways via Keonjhargarh, 
Sambalpur, Raipur, Nagpur, Amraoti, Akola, Adilabad, 
Dhulia, Nasik to Bombay. 

(6) The Great Deccan Highways from Varanasi to Cape- 
Comorin via Rewa, Jabalpur, Seoni, Nagpur, Adilabad, 
Hyderabad, Kurnool, Anantapur, Bangalore, Krishnagiri, 
Salem, Dindigul, Madurai to Kanyakumari. 

(7) The Delhi—Ahmedabad—Bombay Road via Jaipur, Ajmer, 
Udaipur, Ahmedabad, Surat, Thana to Bombay. 

(8) The Delhi—Lucknow-Gorakhpur—Muzoffarpur Road with 
a branch Road to Nepal border. 

(9) The Road from Ahmedabad to Kandla with a branch Road 
to Porbandar. 

(10) The Assam Trunk Road on the south Bank of the Brabm- 
putra and other connecting roads to the Burma border 
through the state of Manipur. 

The most important strategic highways are:— 

(11) The Pathankote-Srinagar Road via Jammu, Udhampur 
to Srinagar. 

(12) The Hindustan —Tibet Road from Ambala to Tibet border 
via Simla, Rampur. 

(13) Leh Manali Road started from Simla to Leh via Mandi, 
Kulu, Manali to Leh (under construction). These last 
three are the most important roads from strategic point 
of view. The following table shows the national high¬ 
way kilometrage in the states and Territories of the 
Indian Republic. 

Table 125 


Length of National Highways in various states 


State 

Kilo. 

State 

Kilometres. 

Andhra Pradesh 

2,313 

Nagaland 

110 

Assam 

1,366 

Orissa 

1,371 

Bihar 

1,913 

Punjab 

451 

Gujarat 

1,088 

Rajasthan 

1,258 

Haryana 

732 

Tamil Nadu 

1,707 

J. &. K. 

544 

U. P. 

2,341 

Kerala 

418 

W. Bengal 

1,455 

M. P. 

2,686 

Delhi 

72 

Maharashtra 

2,393 

H. P. 

400 

-Mysore 

1,313 

Manipur 

212 
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u- u The roads declared as national highways under the National 
Highways Act. 1956, are shown below. Figures in brackets represent 
the length of the highway in kilometres. 


Serial National Description of National Highway 

No. Highway 

No. 


Connecting Delhi, Ambala, Jullundur and Amritsar 
and proceeding to the border between India and 
Pakistan (454). 


2. 1A Connecting Jullundur, Madhopur, Jammu, Banihal, 

Srinagar, Baramula and Uri (666). 

3. 2 Conecting Delhi, Mathura, Agra, Kanpur, Allahabad, 

Varanasi, Mohania, Barhi and Calcutta (1,503). 

4. 3 Connecting Agra, Gwalior, Shivpuri, Indore, Dhulia, 

Nasik, Thana and Bombay (1,167). 








11 . 

12 . 


4 Starting from its junction near Thana with the high¬ 
way specified is serial No. 4 and connecting Poona, 
Belgaum, Hubli, Bangalore, Ranipet and Madras 
(1170). 


5 


6 


7 


8 

8A 

8B 

9 


Starting from its junction near Baharagora with the 
highway specified in serial No. 7 and connecting 
Cuttack, Bhubaneswar, Vishakhapatnam, Vijayawada,, 
and Madras (1,502). 

Starting from its junction near Dhulia with the high¬ 
way specified in serial No. 4 and connecting Nagpur, 
Raipur, Sambalpur, Bahargora, and Calcutta 

(1,654). 

Starting from its junction near Varanasi with the 
highway specified in serial No. 3 and connecting 
Mingawan, Rewa, Jabalpur, Lakhnadon, Nagpur, 
Hyderabad, Kurnool, Bangalore, Krishoagiri, Salem, 
Dindigul, Madurai and Kanyakumari (-372). 

Connecting Delhi. Jaipur. Ajmer Udaipur, Ahmeda- 
bad, Baroda and Bombay (1436). 

Connecting Ahmedabad, Limbdi, Morvi, and Kandala 


■80). 

arting from its junction near Bamanbore with the 
ighwa g y specified in serial No. 10 and connecting 

ajkot and Porbandar (208). 

^nnectimt Poona. Sholapur, Hyderabad and Vija- 


yawada (801). 


13. 

13A 

13B 

13C 

14. 

' 15. 
16. 









24 

24A 

24AA 
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10 

11 

12 

13 

22 


Connecting Delhi and Fazilka and prodding to 

the border between India and Pakistan (4U0J. 

Connecting Agra. Jaipur and Bikaner (586). 

Connecting Jabalpur, Bhopal and Biaora (426). 

Connecting Sbolapur and Chitraldurg (494). 

Connecting Ambala, Kalka Simla, Narkaijda R am- 
pur and Cbini and proceeding to the 
ween India and Tibet near Shipki-La (462). 

Connecting Delhi, Bareilly and Lucknow (441). 

Connecting Lucknow, Kanpur, Jhansi and Shivpun 
(320). 

Connecting Jhansi and Lakbnadon (399). 

Connecting Allahabad with the highway specified 
in serial No. 8 near Maneawan (95). 

Starting from its junction near B ^ a ^ 1 nn !* c I t \n R h M^ 
way specified in serial No- 23 and ^ t 573 ) 

zaffarpur, Pipra, Ghorakhpur and Lucknow (573). 

8A Starting from its junction near Pipra with the high- 
way specified in serial No- 19 and c <> n necting Sagaulr 
and Raxaul and proceeding to the border between 

India and Nepal (68). 


24 

25 

26 

27 

28 


29 Connecting Gorakhpur, Ghazipur and Varanasi 
(198). 

30 Starting from its Junction near Mohania with the 
highway specified in serial No. 3 and connec i g 
Patna and Bakhtiyarpur (232). 


31 Starting from its junction near Barhi with the high¬ 
way specified in serial No. 3 and and connecting 
Bakhtiyarpur, Mokameb, Purnea, Palkhola, Siligun 
Sivok and Cooch Behar and proceeding to its 
junction with the highway specified in serial No. 2& 
near Pandu (958). 


31A Connecting Sivok and Gangtok (93). 

31A Starting from North Salmara to its junction with 
N. H. No. 73 near Goalpara (177). 


32 Starting from its junction near Govindpur with 
N. H. No. (2180). 
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5. 



7. 


5. 


5 >. 

). 

1 . 

■> 

-* • 


» . 



5. 

6 . 

7 




33 Starting from its junction near Barhi with the highway 
specified in serial No. 3 and connecting Ranchi and 
Tatanagar and proceeding to its junction with the 
highway specified in serial No. 7 near Bahargora 
(354). 

34 Starting from its junction near Dalkhola with the 
highway specified in serial No. 23 and connecting 
Berhampore, Barasat and Calcutta (446). 

35 Connecting Barasat and Bangaon and proceeding to 
the border between India and Pakistan (61). 


37 Starting from its junction near Goalpara with the 
highway specified in serial No. 23 and connecting 
Gauhati, Jorhat, Kamargaon, Makum and Saikoha 

Ghat (703). 


18 Connecting Makum, Ledo and Kekhapam (55). 

19 Connecting Kamargaon, Imphal1 and Palel and procee¬ 
ding to the border between India and Burma (441). 

10 Connecting Jorhat and Shillong and proceeding to the 
border between India and Pakistan near Dawki (161). 

l? Startin'* from its junction near Sambalpur with the 

serial No. 6 near Cuttack (262). 

■ s&rsJA tss 

No. 9 near Vizianagram (560). 

,5 Connecting Madras, Tiruchirapalli and Dind.gul 
(389). 

16 Connecting Krishnagiri and Ramput (132). 

t 7 Connecting Salem Coimbatore Trichur, Ernakulam, 
Trivandrum and Kanyakuman (665). 

the y west Coast Road near Chalissi (29). 

49 Connecting Madurai and Dhanushkholi (161). 

50 Connecting Nasik with the highway specified in serial 

No- 5 near Poona (193)._ 
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2 The State Highways i These aie the main trunk roads of 
the state. They are constructed and maintained by the state govern¬ 
ments. 

3 The District Roads : They form the link between head¬ 
quarters of neighbouring districts and .connect areas of production 
and markets with either a highway or a railway within the bounda¬ 
ries of the district. 

4. The Village Roads. Mostly meet the requirements of rural 
population, they connect villages and group of villages with one 
another and with nearest district road or river ghat. 

New Hoad Plan 

This Plan has been prepared for execution during the twenty- 
year period from 1961 to 1981. When the plan is completed the 
average distance from a village in an agricultural area to a metalled 
road will be reduced from eight to 4.8 kilometres and the distance 
to an unmetalled road will be reduced from 3.2 to 2.40 kilometres. 
The cost of this scheme is estimated at Rs. 5,200 crores which, it 
is recommended, should be split up between four five year periods as 
under :— 


Plan Period 

1961-62 to 1965*66 
1966-67 to 1970-71 
1971-72 to 1975-76 
1976-77 to 1980-81 


Expenditure in Rs. Crores 

590 

1,075 

1,545 

2000 


WATER TRANSPORT 

From ancient times, the trade and commerce of Northern India 
has been facilitated by the abundance of navigable streams and the 
flat topography of the countries. History records evidence of a 
flourishing trade carried along the rivers and canals of India from 

the earliest times. The importance of waterways gradually dimini¬ 
shed with the development of the railways with the result that the 
steamer service was gradually withdrawn and country boat traffic 
also decreased, so that new inland water transport is of minor 
importance. Its goods traffic being only 1% of that of 

ways in terms of ton-volumeters. The steamer traffic on^ntend 

traffi™ n y iy at PreSem ““ eslima,ed volume of 2i million tons 

made much'lieadvray^n'tSs'countr’y^Ther Wa ‘" ,ran - Sport has n °‘ 

® During die 3? 

quently have a strong current whieh is not easf to navigate. ° Dut 
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ino dry seasons, on the other hand, only the big rivers have water 
throughout their course, others become disconnected pools in whicn 

navigation is impossible. 

(ii) Even in the bia rivers the water is very shallow and there 
are sandbars due to sifting which further reduce the depth of the 
water. There is a considerable distance of the dry bed of the river 
which must be crossed before coming to the water. Owing to the 
sandy nature of this bed vehicular traffic is almost impossible there. 
Over a laroe part of the country, thus, the towns on the river banks 
cannot make use of the river transport fully. Owing to the shifting 
rivers’ bourse, it is not possible to make any permanent jetty or 
wharf on these rivers. The multipurpose schemes under construe- 
tion in certain parts of India may improve the navigability of some 

rivers- 

(iii) Indian rivers usually enter the sea in shallow, sandy delta- 
mouths/instead of broad and deep estuaries, wh.ch in western coun¬ 
tries offer a pathway for ships far into the interior. 

(iv) The upper reaches of the rivers have been used for irriga¬ 
tion purposes and this hardly leaves any water for navigation for 
hundreds of miles below. 

The lenath of water-ways in India is estimated to be about 

no ono kilometres Of these about 41,600 kilometres are rivers and 
88,000 kilome . kilometres of waterways, Bihar 

Bs, MSr® 

»? s&WJ K-awa 

KCra The total length block of waterways affording perennial navi- 

gation to st “” er 9 S 2 a 0 n 0 d MomeUes° a orthis total, 4,800 kilometres 

represent navigable rivers and ’* »* e ' h p e 0 I9 £ km^of 

Of ihe Malabar coast. The:na g f ^ P Bra hmaputra river system, 

the Ganga river system, . 320 kilometres of the other 

240 kilometers of the Ho°ghy ^ of Ma hanadi, Brahamm and 

rivers in West Beng » 460 kilometres of Godawari river and 

Baitarani of Onssa, 460 k tQlal about 2 400 kilometres 

of ^Ganga°Brahm^putr a*river systems are navigable by steamers and 

the rest by country boats » also. ^ river deltas on the east 

In Lower Bengal, Assam ^ jn ^ rivers and nav , gatl on 
coast, however, there is> cnoug T at*r ^ not well supplied 

is possible throughout th<e y • naturally makes navigation the 
with railways or roads. On the Ganga in Bengal 

and Khar and m on S the Brahmaputra in Assam a large number of 
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steamers, apart from the small country boats, ply to cope with the 
large amount of traffic that is diverted to the rivers. The size of 
t^ese steamers is limited by the minimum depth available during 
the dry season. For about 800 kilometres from its mouth, Ganga 
maintains a nearly uniform depth of about 15 metres and so stea¬ 
mers can safely move upto the distance, although country boats 
proceed as far 5 as Hardwar. Ocean-going steamers come upto Cal¬ 
cutta on the Hooghly with the help of continuous dredging. The 
current in the Ganga becomes sluggish in Bengal owing to the low 
height above sea level. The rivers, therefore, deposit silt with con¬ 
siderable speed. Dredging has to be very active to keep the traffic 
channel in the river open. 

The Brahmaputra is navigable by steamers throughout the 
year and steamers run from its mouth to Dibrugarh. It carries 
Assam oil, tea, timber and jute which are brought to Calcutta by 
having them transferred to road and rail system on the border of 
Pakistan. Navigation is rendered difficult in this river because of 
the formation of new islands, sand banks and shoals, and the pre¬ 
sence of a very strong current during the rains- Steamer traffic 
on the Ganga and Brahmaputra is of the order of 625 million 
ton-miles a year- Country boat traffic on these rivers is nearly 
twice as much. 


, , . ? ^ rivers are found in Deccan yet owing 

to their rock surface, they are navigable only in their lower courses 
and that too during the rainy season, when there is enough water 

in them, Narmada, Tapii, Mahanadi, Krishna and Kauvery are 
such rivers. ; 


srsSrr s -°" xs'-r g 

opportunity for their improvement. appeared to offer a Zood 
and navigation canned un\ciV' < th th * 1 the combinati °n of irrigation 

- --"A ^ 

ISStff ott tract 

‘traSfH 1 ? “«—cost 

use or canals J 
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navigable throughout its length and passes through one of the richest 
plains in India, fails to recover in tolls from the boats even the 
small extra cost of maintaining navigation upto it. 

Some of the irrigation canals also allow small boats to ply. 
The delta canals on the east coast are the most important for this; 
though some goods traffic passes on the Ganga canals also. Some 
of the irrigation canals in the Punjab allow timber logs to be trans¬ 
ported in rafts. The Sone canals also play an important part in 
navigation. They carry generally low grade cargo mostly, sand, 
clay and stone, etc., from the Kaimur hills. 


Navigation canals are even 'less important than the rivers. 
The total kilometrage of navigation canals and back-waters in India 
is about 2,750; more than two-thirds being in Bengal and Tamil * 
Nadu. In the coastal districts of Bengal where no other means of 
transport is possible, canals are easy to build. The large number 
of hills or depressions full of water are easily inter-connected to 
provide a canal for navigation and for draining the land. Bengal 
has, therefore, largest navigation canals kilometrage in India. 


The Buckingham Canal (on the east coast in Andhra, Tamil 
Nadu) and the Orbsa Coast Canal both let in sea water to provide 
sufficient depth for boats. These two are the largest navigation 

canals in India. 


The two most important navigable systems of irrigation works 
are the Goodavari and the Krishna delta canals in Andhra Pradesh 
which are 156 kms. and 672 kilometres long respectively. There 
are particularly strong reasons for using these canals for navigation. 
During many months in the year they carry away all, or nearly all 
the river water supply, and so cut off the upper waters of the rivers 
from 1 the seoboard They traverse flat and fully cultivated deltas 
in which there are no great falls to be overcome. These d ekas 
are besides ill-provided with roads and other means of communi¬ 
cation The*lower ends of the canals are connected by the sea, 

S:rr-s s-Jiss^rf 

cannot be said that navigation is directly remunerative. 

T . - 1)r pa rials the Kurnool-Cuddapah canal (116.8 km.); 
JJ. _nai (272 6 km); the Midnapore canal (459.2 km.) and 
t 6 Son C 1anaU32 ( 6 4 k° m k 7ire all navigable; indeed their primary 
object was navigation, but they are not a success. 

The Buckingham Canal (412.8 km.) in Madras is a purely 
■ V• „ j-anal It runs parallel and close to the coast, joining 
up V aSuccession of backwaters of the sea. It extends for 213.6 km- 
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north and 105.6 km. south of Madras town- It joins with the 
Connanur canal of the Krishna Delta system. 

The canal was open alike to river floods and to tidal flow and 
had no regulating works in the beginning. Heavy silting naturally 
occurred in the channel and traffic was greatly impeded under these 
circumstances. Experience also showed that the alignment had 
been taken far too near the sea and was consequently subject to 
damage from high tides and storm waves. Accordingly remodelling 
was undertaken in 1883. The canal was realigned in parts so as to 
take it out of back-waters and further from the sea. An embank¬ 
ment, to protect it from waves, was also constructed along its 
eastern side. Floodgates were fitted across the channel where it 
entered and left the various back-waters and rivers which it crossed 
in its course. This was done to shut floods out of the canal. After 
1893, most of these flood gates were replaced by a series of locks 
designed to retain a surface water level in the canal approximately 
upto the level of the highest prevailing tides. 

Through traffic from the Godavari and the Krishna deltas to 
Madras has now disappeared on this canal, owing to the buildinc 
of the Calcutta-Madras Railway, which runs parallel and close to 
the Buckingham Canal. The canal is now principally used for the 
transport of salt and firewood into Madras city from short 
distances south. 


From the above description it would be clear that our inland 
water transport is not fully developed. 

Hence, it becomes necessary to develop our inland water trans- 
poit. A planned and co-ordinated development of cheap water 
transport is one of the principal solutions for meeting the increased 
traffic. Both in the interest of long-range development and the 
over-all economy of the country, u ater-transport deserves every 
consideration. Waterways and railways should be supplementary to 
each other because there is a natural division of traffic between the 

i r *‘ roa< ? ® oes the least burdensome traffic, which 

r e?u’anty and quick transit ; to the waterways gravitate 
the heavy freights of small value, which can only be transported 

nnf n oniv 8htS are u w ’” Thc deve lopment of water transport will 
aUo oDen r unm e ^Sestion of traffic from railways, but would 
mpvpTh" - P ma ? y L . n ® w areas whose products cannot be at present 

moved because of high railway freights. F 

, For . tunatel y l he responsibility of further surveys planning 
Wa,cr ante' r Wa, ? r " a * s has assignedT,h/cemra! 

tQj—36 
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via Cuttack and Madras by a network of canals connecting some 
of the minor rivers of Orissa, Andhra, and Madras, (ii) a conti¬ 
nuous waterway from Western India to northern and north-east 
India via Central India and a continuous waterway from the west 
coast to east coast through the hinterlands of Bombay, Madhya 
Pradesh and Andhra Pradesh. 


The Ganga-Brahmaputra Water Transport Board (1952) has 
been set up by~the Government with the responsibility of improving 
the Gansa-Brahmaputra river system for navigation and to extend it 
as far as~possible. This Board will co-ordinate and stimulate the 
navigational activities of the states of U. P-, Bihar, As>am and 
West Beo^al situated on this river system. Under this Board, plans 
are now afoot for starting a pilot project with up-to-date craft for 
towing barges on the shallow stretches of Upper Ganga between 
Patna and Allahabad. 

The new multi purpose projects include the following schemes 
for navigation channels : 


1. U. P. 

(i) Resuscitation of the Gaghra river up to Barhamghat to 
extend navigational facilities. 

fin Revival of navigation of the Ganga upto Allahabad and 
development of navigation in the Yamuna River upto Etawah. 

riiit The flood control on Betwa and Chambal to provide 
an ample discharge in the Yamuna during the dry season which 
may permit navigation on the Yamuna- 

2. West Bengal 

Inland waterways or West Bengal are ov " 265 fi kilometres «>f 

ofnavi'gable ° canals in 

BenB t) Midmpur Canal. Total length is about 80 kilometres 
and navigable from Ulubaria to Midnapur via Kolaghat. 

(M Hijli Tidal Canal. Total length is about 30.4 kilometres 
and serves Geonakhali and Tcrapakhta. 

; r^l This canal takes off from the head 
( C ) Damodar Canal \h\ c c Grand Trunk road for 

works at Durgapur,ru R jt meets t he river Kunti. After a 

nearly 136 k > lo ^ et ^ b ‘ it fdl | s in to the Hooghly near Tnbeni. 

The he dis r .anc 0 e ’between Calcutta and Durgapur by the Eastern 
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Railway main line is 156.8 kilometres, by road 182.4 kilometres and 
by this canal 192 kilometres. This canal not only affords the 
cheapest means of transport between Durgapur and Calcutta, but 
is also able to carry bulk traffic vx amount larger than that by 
rails and roads. The canal is designed to maintain a depth of 
3.6 metres during July to October and 2.4 metres during the rest 
of the year. 

( d ) Canals around and in Calcutta Proper. There are many 
navigable canals in and outside Calcutta. The canals which provide 
useful navigation to the port area of Calcutta are : Circular canal 
runs parallel to circular road, the Beliaghata canal from Sealdah 
Station to New Cut canal and the New Cut canal extending from 
Ultadanga to Dhapa and serves the Belgachia area. 

3. Orissa 

(1) The Mahanadi valley project provides navigation in 
Orissa upto 320 kilometres from the sea and connecting the hinter¬ 
land with Pradip—16 kilometres up the Mahanadi from its fall 
into the Sea. 

(ii) The Orissa Coastal Canal together with an extension of 
the Mahanadi Delta system, thereby affording direct inland naviga¬ 
tion from Assam to Madras. 

4. Bihar 


(i) Resuscitation of the Ganga and Kosi rivers and their 
tributaries. 

(ii) Extension of navigation in the Sone river for about 240 
kilometres as visualised in the Sone River Project. 

5. Madhya Pradesh 

The Narbada and Tapti multi-purpose projects including navi¬ 
gation are under consideration of the Govt. 

6. Maharashtra 

Kakrapar Project in the state will provide navigational facili¬ 
ties from the area to Kakrapar Dam and 80 kilometres further in 
land. 


7. Tamil Nadu and Andhra 

. T *! e P ro ' > ° sed ' vorks *h= Godavari, the Krishna, the Pran- 
bita and the Wain Ganga will provide navigation facilities. 

SHIPPING 

India has about 5600.0 km. of coast line but her shipping in- 
dustry is insignificant when compared to those of great maritime 
powers. Indian shipping having 9-05 lakh gross registered tonnane 
is about 0.52% of the world tonnage. It is adequate to m?tv .he 
entire coastal trade, about 40% of the adjacent and about "«/ of 
the overseas trade- Her coastal vessels carry about 2 mUH^n 

?nTan S sWps. year ’ WhUe ab ° m 2 ° 0 ’ 00 ° “^Passengers travel by 
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The Shipping Policy Committee of 1947 laid down the follow¬ 
ing objectives for Indian shipping with a view to secure 2 million 
tons in near future, thereby securing the Indian shipping—(1) 100 
per cent of the coastal trade of India, (2) 75% of India’s trade 
with Burma, Ceylon and other neighbouring countries, (3) 50% of 
India’s overseas trade and (4) 30% of the Orient’s trade. The First 
Plan envisaged a rise in India’s shipping tonnage from 390,707 GRT 
to 600,000 GRT by 1955. The tonnage at the end of the Second 
and Third Plan periods was 8.57 lakh GRT and 15.40 lakh GRT 
respectively. With the achievement ot this target Indian tonnage is 
expected to carry about 12 to 15% of the country’s overseas trade; 
50% of her trade with adjacent countries as against the present 
proportions respectively of 5 and 40 per cent. 

The Central Govt, have taken the following steps to encour¬ 
age the development of Indian shipping : 

1. Reservation of coastal traffic for Indian ships only since 
1950. The aggregate quantity of cargo in dead weight tonnes 
carried on the coast was 24.49 lakhs in 1951 aod 78.49 lakhs in 
1954. While all coastal cargo is now carried by Indian ships, the 
Government have also negotiated with foreign shipping interest and 
ensured for Indian Shipping a fair share of the trades with Burma, 
Ceylon and Bangla Desh. 

o The Government also grants loans for the purchase of ne¬ 
cessary shipping requisites, e.g., the private sector has received loans 
to the extent of Rs. 24 crores during 1951*56, and Rs. 12.5 crores 
for 1956-61 for adding to their fleet. 37 ships (totalling about 68,- 
C00 GRT) will be added under this aid. 

3. Sale of ships built at the Hindustan Shipyard at the U. K. 
parity prices. 

4. Allotment of Government owned and/or controlled Cargo. 


5. Sponsoring admission to Industrial Conferences. 

6 Establishment of two State Shipping Corporations. The 
Eastern Shipping Corporation was set up in 1950- It.owns 8 
vessels totalling 43,293 GRT and has regular services to Australia, 
East Africa, Malaya and Japan and passenger cum cargo service 
on the Indik-Singapore and India-East Africa routes. It also runs the 
India-Andaman service. The Western Shipping Corporation was set 
up in 1956 and it functions along the Indian-Persian Gulf. India- 
R^d Sea India-Poland and India-Russian routes. The Shipping 
Corporation of India, a public sector undertaking was set up in 1961 
by merging the Eastern and Western Shipping Corporation. 


Overseas Shipping 

It is estimated that Indian 
selves do not carry more than 


Liner Companies between them- 
5 per cent of the overseas trade. 
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The total tonnage employed by Indian Cos- in the foreign trade is 
about 371,763 GRT. The five Indian Cos- are now operating in 
foreign tradis and their total gross tonnage are : 


0 ) 

( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 


Scindias Steam Navigation—3.68 lakh G. R- T. 

Indian Steamship—1*5 lakh G. R. T. 

Bharat Lines—64,849 G. R. T. 

Great Eastern Shipping 1.77 lakh_ . . 

G R . j > The Shipping Corpo- 

Western Shipping Corporation Ltd. J ration of India. 
Jayanti Shipping Corporation—3.07 lakh G. R. T. 


Though the Indian Government has endorsed the policy of 
Indian shipping carrying at least of 50% of India’s trade in inter- 
national waters, there are a number of handicaps which Indian 
shipping will have to cross for carrying this much Indian overseas 

trade. 


(i) A large number of Liner Conferences dominate these 
trades. Entry into such Conferences is not an easy matter. Indian 
Lines have not yet been admitted to membership of a number of 
conferences in the waytrades on the main trade routes between 
India and U- K. and India and the Continent such as Colombo- 
U. K. ; U. K.-Colombo ; Colombo-Continent ; U- K.-Aden and 
U. K.-Port Said Conference. 


(ii) Indian Shipping Cos. will have to expand their tonnage 
on different lines where they do not go at present. 

(iii) The Passenger services should be opened with modern 
amenities. 

At the end of November 1970, 258 ships totalling 23 29 lakh 
GRT were on the Indian Register, 81 ships of 3.07 lakh GRT on 
the coastal trade and 177 vessels of 20.22 lakh GRT on the 
overseas trade. Indian vessels ply on six overseas routes, as said 
above. On four of the six routes, the ships carry cargo and on the 
. two cargo as well as passengers. 

AIR TRANSPORT 


Air transport is the least important of the means of communi¬ 
cation in India at present- India has a strategic position on the 
Air route to Australia. The main lines between Europe and Austr¬ 
alia have to pass through India. 

There are in the Indian Republic 85 airports ; of these Dutn 
Dum (Calcutta) is the biggest airport in Asia- Airports of Calcutta, 
Bombay and Delhi are on the International Air Routes- The air¬ 
ports are a few kilometres away from the main cities ; e. g- t the 
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air ports of Delhi are at Palam and at Safdarjang ; of Calcutta at 
Dum Dum and Barrackpore ; of Bombay at Santa Cruz and Juhu; 
of Madras at St. Thomas Mount ; of Allahabad at Bamrauli, and 
so on. 


Delhi, Bombay, Calcutta, Madras, Tiruchirapalli, Visbakha- 
patnam, Aganala, Abmedabad, Patna, Bhuj, Jodhpur and Amritsar 
are the customs airports where taxes are paid on imported goods 
by the passengers. 

% 

Six new aerodromes at Pboolpur (U. P.), Kandla, Tulihal 
(Manipur), Raxaul (Bibtr), Jogbani (Bibar) aDd Behala (Bengal) 
have been completed. 

Besides the airports, there are a number of airstrips for land¬ 
ing and lake cff of the planes. The Government of India is spend¬ 
ing about half a crore of rupees every year on these airports and 
strips. 

Indian aircrafts flew about 954.0 lakh km. carrying about 8 
lakh passengers and nearly 1,942 lakh pounds of cargo and mail 
on scheduled services and non-scheduled services taken together 
during 1958. 

During 1961 (estimated) Indian aircraft flew about 529.6 lakh 
km. carrying about 10.6 lakh passengers and nearly 1822 lakh 
pounds of cargo and mail on scheduled services and non-scheduled 
services taken together- 

The introduction by Air-India International of a weekly sche¬ 
duled service in each direction between Delhi and Moscow, via 
Tashkent, was an important development in the field of international 
air transport services. A scheduled weekly cargo service between 
India and U. K. has been introduced. A scheduled halt at Djakarta 
was provided on the service operated between Bombay and Sydney 
and the frequency of the Bombay-Tokyo service was increased from 
two to three times a week. 


The progress of air transport in India is shown by the follow¬ 
ing table- 


Year 

km. flown 
(000) 

Passengers carried 
No. (000) 

Freight carried 
(weight tons) 

1969-70 

3,280 

171 

1*39 

1970-71 

3,150 

177 

1-37 

1971-72 

2,784 

171 

1*12 
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Since 1947 the passenger traffic has mere 
cargo loads have gone up more than 17 times, 
times and kilometrage flown about three times. 


than doubled, the 
mail loads about 9 


Indian Airlines Routes 

Frequent air services are available along the two coasts. 

(i) From Colombo through Madras-Vishakhapatnam— 
Bhubneshwar to Calcutta in the east; and from Tri¬ 
vandrum through Cochin— Mangalore, Bombay to a Jam- 
nagar, Bhuj on the west coast. 

(ih Through the interior: linking Madras and Bombay with 
Bangalore, Hyderabad and Poona; Bombay and Cal- 
cutta with Varanasi, Lucknow and Nagpur. 

(iii) In the far north from Delhi to Srinagar. 

(iv) In the east between Calcutta and Imphal and other 
parts in Assam. 


Other Indian Airline routes bring country’s nearest neighbours 
within a few hour’s flight, as between Delhi and Karachi vto Jaipur 
and Jodhpur, Delhi and Lahore; Calcutta and Dacca—Chittagong; 
Patna-Kathmandu in Nep .1, Another ‘neighbour’ service links 
Kandahar and Kabul in Afghanistan with Karachi and Delhi or 
Bombay- 

The Indian Airlines Corporation, whose operaiing fleet consists 
of 7 Cara veils'Jets. 14 Viscounts, 3 Skymasters, 14 Fokker Friendships, 
23 Dakotas and 14 Hs-748, links up most of the principal centres 
in the country and alsi provides services to the neighbouring 
countries viz., Burma, Nepal, Afghanistan and Ceylon. The Corpo¬ 
ration carried 19,59,417 revenue passengers on its services and its 
aircraft flew a total of 401.84 lakh revenue kilometres during 196S- 
69. Air-India with its fleet of 10 Boeing Jets provides services 
reaching out of 24 countries. During 1968 69, it carried 331,051 
revenue passengers on its services and its aircraft flew over 247.07 
lakh revenue kilometres. The important air routes are: 


A- Madras 0) Madras—Trivandrum—Madras (2) Madras 
—Hyderabad—Nagpur—Delhi. (3) Madras—Nagpur—Delhi (Night 
air mail service)- 

B. Bombay (1) Bombay—Poona—Hyderabad—Bangalore; (2) 
Bombay—Nagpur—Calcutta (Night air mail service); (3) Bombay 
—Karachi—Bombay ; (4) Bombay—Ahmedabad—Bhuj—Karachi; 
(5) Bombay—Bhavnagar—Rajkot—Jamnagar— Bhuj; (6) Bombay — 
Keshod—Porbandar Jamnagar; (7) Bombay—Belgaum—Mangalore 
—Cochin; (8) Bombay—Calcutta—Bombay; (9) Bombay—Co¬ 
lombo—Bombay and (10) Bombay—Delhi—Bombay. 
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C. Calcutta. (1) Calcutta—Gauhati—Tejpur—Jorhat—Mohan- 

bari; (2) Calcutta-Gauhati—Jorhat—Lilabari—Jorhat—Passighat ; 

(3) Calcutta—Agartala—Gauhati—Silchar; (4) Calcutta—Agartala; 
Gauhati—Khavai—Kamalpur—Kalasnahar—Silchar—Imphal ; (5) 

Calcutta—Bangalore—Calcutta; (6) Calcutta—Dacca—Calcutta ; 
(7) Calcutta—Chittagong—Calcutta ; (8) Calcutta—Rangoon— 

Calcutta; (9) Calcutta—Bagdogra—Calcutta. 

D. Delhi (1) Delhi Calcutta—Delhi; (2) Delhi—Lucknow— 

Gorakhpur—Varanasi—Patna—Calcutta ; (3) Delhi —Srinagar— 

Delhi ; (4) Delhi—Lahore—Delhi ; (5) Delhi—Karachi—Delhi ; (6) 
Delhi—Amritsar—Kabul; (7) Delhi—Agra—Gwalior—Bhopal— 
Indore—Aurangabad—Bombay ; (8) Delhi— Bikaner—Jodhpur— 
Ahmedabad—Rajkot. 

External Air Routes 

In the field of internationl air transport Air India International 
has made good progress. Air India International with its fleet of 
10 aircrafts provides services reaching out to 19 countries and 
covering a total route-mileage of 23,483. During 1970-71, it carried 
196,000" passe igers on its services and its aircraft flew over 3,235,000 
kilometres. There are four weekly services between India and the 
U. K.; twice-weekly services between Bombay and Nairobi and a 
service between Bombay and Singapore via Madras. Regular exter¬ 
nal services are bting maintained to Cairo, Rome, Paris, Geneva, 
London, Aden, Nairobi, Bangkok, Singapore, Ceylon, Nepal, Pakis¬ 
tan, Afghanistan and Australia. Several foreign airlines have air 
services"in the Indian Union. These foreign lines are: 

(1) Air Ceylon Ltd., Madras. 

(2) Air France, Calcutta, Bombay, New Delhi. 

(3) B. O. A. C—Bombay, Calcutta, New Delhi. 

(4) Cathey Pacific Airways, Calcutta. 

(5) K.L-M.I. Royal Dutch Airlines, Bombay, Calcutta, Mad¬ 
ras, New Delhi- 

(6) Pakistan International Airlines Corporation, Bombay, Cal¬ 
cutta, New Delhi. 

(7) Pan American World Airways Bombay, Calcutta, Delhi. 

(8) Quntas Empire Airways Ltd-, Bombay, Calcutta, Madras, 
New Delhi. 

(9) Scandinavian Airlines System. Bombay, Calcutta, Madras, 
New Delhi. 

(10) Thai Airways, Calcutta. 

(11) Union Aeromaritime De Transport, Calcutta. 

(12) Union of Burma Airways, Calcutta. 
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(13) Trans-World Air Liaes. 

Night Mail Service 

Mention may be made of Indian Airlines’ operation of the 

Night Airmail System. Every night four I.C.A. crafts fly * 
Bombay and Nagpur ; Madras and Nagpur ; Calcutta and Nagp 
and Delhi and Nagpur. Letters, packets and parcels are redist 
buted at Nagpur, then flown back to the four mam cities- 

QUESTIONS 

1. Bring forth the factors responsible for the 
road construction and road transport in India. Discuss me 
importance in the developing economy of the country. 

2- “Considering the vast size and huge population, the lines 
of communications are nut as well developed in India as they are 
in some of the countries of the west.” Account for the same and 
suggest means and ways for their development in future. 

3. Give a detailed account of aviation in India. Draw a 
sketch-map showing the air routes in India. 

4. Give the importance of river transport in the Republic of 
India and trace its development within the last ten years. 

5. Discuss the influence of geographical factors on the deve¬ 
lopment of railways or roads in India (Allahabad, 1963). 





Trade is a symptom of civilization. The economic progress of 
a nation or an individual is based upon trade- One nation or indi¬ 
vidual exchanges its surplus production for the surplus of another 
nation or individual. In this way, everybody tends to produce 
only that commodity for which nature has given him the greatest 
capacity. Climate, topography and social organisation determine 
the capacity for production. They also, on the other hand, deter¬ 
mine the needs (in other words market) for commodities- The. 
origins of trade are thus the function of geography. 


India contains a little more than one-fifth of the total popula¬ 
tion of the world. Yet, the poverty of the people prevents her 
having a large trade. The total foreign trade of India is less than 
that of Great Britain whose population is only about one-sixth of 
India’s. Even the internal trade of India is far below the standard 
expected in modern times from a country with such a large popula¬ 
tion. The smallness of India’s trade is due to her low production. 
We have noted in this book our backwardness in agriculture, as 
well as in industries. We do not produce enough; and unless we 
produce enough, we cannot have large quantities of goods tor 
exchange or be rich. India’s problem is, therefore, one of Produc¬ 
tion first and of Distribution second- 

India is essentially an agro-industrial country, and her trade, 
both internal and external, must be characterised therefore, by the 
movement of heavy commodities- The paucity of roads 1 a “ d rail 
ways is a great drawback in this respect. The difficulties of transport 

limit the markets for Indian produce The building * a 1 y 
and roads in India, and the cutting of ihe Suez Canal acrossth 
Isthmus of Suez opened up new markets for India s agricultural 
products. With her increased exports, India could now buy^ larg 
Quantities of goods produced in the world, especially in Europe- 
t irade began to grow considerably in volume, therefore, s.nce 

the last quarter of the 19th century. . 

The foreign trade of India is of great significance, for it is 

this which provides the country machines, chemicals raw materials 
and manufactures without which we cannot progress. 

The following are the salient features of our foreign traue: 

1. Our foreign trade is carried mostly by sea. 

The yearly average of the total sea-borne trade of India m 

merchlndis y e onprivate account alone amounts to Rs. 350 crores- 
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2- The per capita share of the foreign trade of our country 
is much lower than in Europe or America or Japan. 

per capita foreign trade in India and some important coun¬ 
tries is given below (in U. S. Dollars!. 


Canada 

444 

France 

146 

Egypt 

40 

Australia 

415 

U-S.A- 

131 

Iraq 

165 

Denmark 

349 

W. Germany 

71 

Israel 

258 

U.K. 

305 

India 

8 

Turkey 

29 

Japan 

17 

Pakistan 

11 

Cyprus 

327 


3. During the war and post-war years, in the composition 
of India’s foreign-trade, the share of imports of raw materials is 
on the increase while the share of exports of raw materials to the 
total exports have declined- This situation can be accounted for 
by two reasons: Firstly , as a result of partition, India lost many of 
her raw material markets like cotton, jute, foodgrains; Secondly, 
industrial development as a result of plans has necessitated the 
heavy imports ff raw materials as well as the increased use of 
domestic raw materials. In exports we have lost heavily in raw 
jute, raw cotton, oilseeds, shellac, hides and skins, tobacco and 
spices. 

4. The imports of manufactured articles are steadily declining 
but their exports are on the increase. This change is due to India’s 
policy of encouraging exports of manufactured articles and partly 
due to a relative improvement in the industrial position of the 
country. 

5. Our trade is now increasing with U. S. A., Australia and 
other Far Eastern countries and that with the U.K. is on a decline. 

, The foreign trade of India has undergone many chances dur¬ 
ing the last few years, owing to the effects of the World War and 
the partition of the country. The export and import of commodi¬ 
ties is no longer completely free- Licences are now required for 
this purpose from the Government, The control of our foreign 
trade has been necessitated: 

(a) because there is a shortage of some raw materials in 
the country, e. g., raw cotton and raw jute, and, there¬ 
fore, their minimum supplies for home use must be 
guaranteed. 

(b) because there is a shortage and devaluation of dollars in 

the world, and therefore, exports to dollar areas must be 

encouraged. For it is with the dollars that a large part 

or our food, our machinery, and other manufactured 
articles are paid for. 
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(c) because our resources of foreign exchanges or money with 
which we pay for our imports are limited, and, therefore, 
we cannot import as well as we like. 

In this respect, it is important to remember that the curren¬ 
cies of the world are divided today into hard currency and soft 
currency. The dollar (American currency) represents the hard , and 
the £ sterling (British currency) the soft currency • Export to the 
hard currency areas and imports from the soft currency areas are 
to be preferred. The payment for the imports is made with the 
exports commodities or labour or foreign money. As the hard 
currency areas export more to other countries than they buy from 
them, therefore, these other countries are always anxious to get 
dollars from any source they can to pay the hard currency areas. 
This fact has, therefore, led to the control of foreign trade in all 
the soft currency areas. 

During the Second World War trade control became very 
much marked, due to war requirements. After the War control was 
necessary for economic rehabilitation in India, the creation of Pakis¬ 
tan complicated this issue considerably. But in xirder to expand" 
trade without detriment to internal requirements id^ort export con¬ 
trols were liberalized in 1949. They had been in force since the 
War because of the internal shortage of goods. Subsequently, they 
were found helpful in developing exports and thus earning foreign 
money. In 1950. certain restrictions had to be imposed against the 
exports. However, after the heavy adverse balance of our foreign 
trade in 1949, the emphasis was shifted from export control to 
export promotion. 

The following table shows the value of foreign trade in India: 


1969 

1970 

1971 

1972 


Table 126 

Value of Foreign trade in India By land , Sea and Air 


Merchandise 


Year Imports 


In Millions of Rupees. 

Overall 

_____in balance 

Exports (Indian Re-exports Balance of merchan- 
merchandise) (Foreign trade in dise and 

merchandise) merchandise treasure 


1,306.2 

1,356.8 

1,571.0 

1,510-0 


1,173.9 

3.8 

-128.5 

—128.9 

___ 

— 

-81.6 

—82.3 

1434.3 

2.9 

—133.8 

—135.0 

1302.9 

4.2 

—202.9 

-225.3 
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Pattern of Indian Trade 

Ac the nattern of export-import trade remained the same m 
the fi^t vears after independence, the Indian foreign trade exchange 
th <fc fi Hf«frnnantlv done with European countries. This was necessary 
r„ ord ” to co m plc.eThe various industrial projects. Now that 
ti pca are completed ani working not only at full capacity 

but are J also constantly enlarged, making in turn available larger 
export surplus, a furtherance and re-orientation of Indian foreign 

trade is considered necessary. 

The successes of our economic policy in the foreign section 
are not confined to the rapid increase in foreign turnover The 
greatest change which has occurred in imports is the growing share 
of machinery and other industrial installations and means of trans¬ 
port. These imports began to play an outstanding role during the 

period of the Five Year Plans. 

The imports of raw materials for our expanding industry have 
also risen considerably, especially those for heavy industry, accom¬ 
panied by an increase in the imports of other raw materials such 
as, for example, liquid fuel and machinery, the need for which is 
mounting along with the growing number of motor vehicles in the 


country. 

In connection with the realization of the programme of spee¬ 
dily raising the standard of the population, the imports of raw 
materials for light industry such as wool, jute, raw materials for 
other industry, etc., have risen considerably since 1960. Foreign 
trade plays an important part in supplies for agricultural implements. 
Above all, however, we should mention here the imports of chemi¬ 
cals and machinery and raw materials for the production of ferti¬ 
lizers, which are now many times higher than before the freedom- 

Figures available of India’s foreign trade during 1970-71 show 
a sizable increase both in exports and imports as compared with the 
period of last year- 

As a result of a higher increase in imports over exports, the 
trade deficit during April-August widened to Rs. 145.1 crores from 
Rs. 109.9 crores in the same period of last year. 

The planning section of the Ministry of Foreign Trade has 
estimated that the demand for imports will go up significantly in 
1971-72. The import of steel and non-ferrous metals is likely to 
be substantial to meet internal shortages- 

The shortage of cotton may persist, because of the need to 
raise the output of medium quality cloth for meeting the demand 
for lower income groups and the fibre requirements for export. 

Along with the growing demand for cotton, the demand for 
synthetic substitutes, especially staple and polyster fibres, is also 
likely to increase further. Among other major import commodities, 
import of crude petroleum is expected to increase. Further, the 
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import bill of petroleum products may rise because of the increase 
m the international oil prices. 


Current trends in import licensing also point toward a general 
increase in imports. The value of imports licensed in 1970-71 was 
35.6% higher than 1969-70. Imports during the first five months 
of 1971-72 (April-August) reflect this trend. The imports at Rs. 
811.6 crores were higher by Rs. 142.6 crores or 21.3 percent. 

The following table shows the imports of principal commodi¬ 
ties. 


Table 127 


Imports of Principal Commodities 


Commodity Value in Millions of Rupees 

1970-71 1971-72 

Elec. Generators, motoi\ and converters etc. 

24.1 

33.0 

Insulated cables and wire for electricity 

1.9 

12.0 

Railway vehicles 

8.9 

16.6 

Agricultural machinery and implements 

20.6 

10.8 

Machine tools for metal working etc. 

8.2 

7.4 

Metal working machinery other than machine 

tools 7-8 

9.0 

Textile machinery etc. 

8.3 

12.0 

Steam generating boilers 

3.6 

3.9 

Mineral Fuels and Lubricants 

Rice 

22.8 

18.5 

38.9 

15.1 

Wheat 

167.4 

85.5 

Manufactured Goods etc. 

1309.4 

1510.0 

Animal & Vegetable oils and Fats 

28-9 

21.4 

Chemicals 

145.8 

160.2 

Beverages and Tobacco 

0.25 

0.2 

I n O 

Dairy Products etc- 

7.5 

17.3 


Exports 

Exports in pre-war India were of a semi-colonial character. 
Seventy-two per cent of our exports consisted of raw or semi-raw 
materials intended for further processing 22 percent of agricultural 
and food articles and only 6 per cent of finished goods. Ol tms 
refined products represented less than one per cent. 

Today, India’s exports present an entirety di ^f rent J^ r r ?j 
As early as at the close of the five Year Plan (1961) mechanica 
and engineering goods etc. amounted to 3 per cent of our to.ai 
exports. During the implementation of the Third Plan the share-of 
machinery and installations in our exports has been systemat caliy 
rising, exceeding 12 per cent last year. In this the most outstand- 
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in* items are: Engineering goods, machine tools, electrical 
machinery and industrial installations for sugar refineries and 
petroleum products. It should be remembered that the shipbuilding 
and motor industries as well as the production of complete factory 
installations are entirely new branches of production in India. 

A considerable part of our exports is made up of products 
turned out by our rapidly growing chemical industry, which is 
manufacturing a wide assortment of goods of a high degree of 
processing, including dyes and pharmaceutical goods. 

The most important position in Indian exports is held by 
textiles, despite the fact that the propomon of the growth of our 
total exports the share of textile is decreasing. Indian textile 
exports, however, still play an important part in foreign economy. 

From among other more important export articles mention 
should be made of metallurgical goods, zinc. Manganese, tea, coffee 
and chemicals. With the final official figures for March now 
available, India’s exports during 1970-71 have totalled Rs. 1,530.65 
crores. 

This represents, what the Government claims, an increases of 
81.3 percent (Rs. 117.4 crores) over last year’s exports which stood 
at Rs. 1413.2 crores. 

Imports have also simultaneously increased from Rs. 1582.67 
crores in 1969-70 to Rs. 1628.17 crores in 1970-71. 

India’s trade deficit has, however, come down to Rs. 97.5 
crores from Rs. 169.5 crores in 1969-70. This narrowing down in 
the balance of payment position is attributed to a relatively higher 
rise in exports over imports during 1970-71- 

Commodity-wise data on exports available up to 1970, show 
that the growth of export during 1970-71 was possible by a rise in 
export earnings from both traditional and non-traditional commodi¬ 
ties. The increase in export earnings was substantial in items like 
iron ore, engineering goods, oil cakes, tea, iron and steel, sugar, 
coffee and spices, and moderate increase in products like cotton 
cloth, footwear and rubber manufactures. 

There was a sharp decline in the exports of jute manufactures 

due mainly to a steep fall in carpet backing exports owing to a 

slowdown in house construction in the United States, developing 

competition fiom synthetics and, to a smaller extent, from Banda 
Desh. 


The declining trend in the volume of exports of tea was arrest¬ 
ed in the latter half of 1970-71. Exports of mill made cotton Textiles 
registered a moderate increase, but the value of yam exports fell by 

nfTnl S 1 X ^l eSpite rn Sharprise in the export unit value. Exports, 
of hand loom fabrics fell only marginally. Due to a buoyant export 
demand, manganese ore exports rose by about 22%. ^ 
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Exports of non-traditional commodities during the year were 
about 15 per cent higher. Iron-ore export, for instance, rose by 
about 40%. Due to the rising output of steel all over the world, 
particularly in Japan, prospect for exports of iron-ore is expected 
to be bright and the ore may replace tea as the second important 
foreign exchange earner. The export of engineering goods rose by 
19%, but due to the shortage of metals and rising internal demand, 
the rate of growth of engineering exports slackened considerably in 
the case of industrial machinery and metal manufaciures. 

As regards the countries to which exports were directed,, 
exports to the U.S.A. declined (due to the fall in the exports of jute), 
but exports to all other regions except west European countries in¬ 
creased- Exports to west Europe were more or less at the same 
level as last year. 

Commodity-wise details of imports available up to 1971, 
shows that the imports of foodgrains declined by Rs. 51 crores or 
30% over last year, and those of fertilizers by about 21%. Raw 
cotton imports rose by 30%. Metal impoits went up sharply to Rs. 
146.7 crores from Rs. 84.1 crores last year. Some of the factors for 
this abnormal increase were higher output of engineering goods, un¬ 
satisfactory output of domestic steel, sharply increased demand for 
aluminium created mainly by the rural electrification programme, 
and increase in the demand for copper due to increased production 
of electric motors. 


Despite the uncertainties created by the developments in 
Bangla Desh and the December 1971 war India’s exports 
during 1971-72 totalled Rs- 1567 crores, an increase of Rs. 32 crores 
over the previous year. But in terms of percentage, ihe increase 
was only two percent as against the Plan target or seven per cent 
and actual achievement of 8.5 percent increase in 1970-71. 

The first two months of 1972-73 have already opened on a 
optimistic note. Exports for April and May totalled Rs. 310 crores, 
Rs 57 crores more than the corresponding months of last year. 
Similarly, imports in April and May amounted to Rs. -.71.5 crores, 
a decline of Rs. 97 crores over the two months in 1971. I hus lor 
the first time India has had a favourable balance of trade for two 

consecutive months. 


The principal items of exports which declined in 1971-72 include 
iron ore iron and steel, ferro-manganese, ferro alloys, oil cakes, 
coffee, cotton, yarn mineral fuel and manganese ore. 

The Foreign Trade Ministry has found ready excuse for this 
poor performance on the Indo-Pak hostilities, fall in steel production 
and non-availability of this essential raw material for the engineer- 
inffindustries. Th^ Ministry has .Iso taken comfort from the„ove 
all sluggishness, in the growth or world trade in 1 971 -72 following 
the monetary crisis. Exports of even developed countries have 
grown at a slower pace than in earlier years. 
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The following table shows the export figures of India from 
1971-72- 


Table 128 


Exports in Million Rupees 


Commodity 

1971 

1972 

Food 

343.2 

343.8 

Beverage and Tobacco 

7.1 

37.6 

Hides, Skins and fur Skins 

0.5 

0.6 

Wood timber and Cork 

3.7 

5.8 

Textile fibres 

31.5 

30.9 

Crude fertilizers and materials 20.3 

17.5 

Metalli-ferrous ores 

140.0 

100.8 

Animal and vegetable oils fats 3-0 

6.6 

Chemicals 

3.62 

26.7 

Leather and leather goods 

60.5 

75 6 

Paper and paper board etc 

6.2 

2 5 

Textile yarn etc 

372.6 

355 0 

Machinery and transport 



Equipment 

76.5 

68.4 

Manufactured articles 

69.9 

59.0 

Cashew kernel 

30.7 

57.8 

Tea 

111.3 

130.3 

Mica 

14.0 

12.8 

Iron 

117.3 

87.2 

Manganese ore 

12.5 

8.8 

Handloom 

8.1 

8.3 

Cotton fabrics 

86.0 

56 2 • 

Jute fabrics 

138.2 

160 6 


State Trading Corporation 


The central aim of the STC is to broaden and enlarge the 
scope of Indian exports and to arrange for essential imports on an 
economical basis. 

The STC was developing a new marketing policy, now rang¬ 
ing freely and competitively in the export field, and providing a 

package service to small industries in India through the State Cor¬ 
porations. 

STC had four new subsidiary corporations— 

1. The Projects and Equipments Corporation of India. 

2. The Cashew Corporation of India- 

India 3 ^ Handicrafts and Handloom Exports Corporation of 

4. The Indian Mohan Pictures Exports Corporation. 

EG—37 
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It had a long chain of marketing and services divisions and 
an expanding network of offices abroad, from Sydney to New 
York, numbering i8. 

In the mid-year appraisal, the State Trading Corporation and 
its four subsidiary corporations have estimated a total trade turnover 
of Rs. 355.3 crores during 1971-72 and hope to make a profit before 
tax, of Rs. 15.1 crores. 

A team led by STC experts recently visited countries in South 
America—Brazil, Argentina, Chile, Colombia and Mexico and has 
formulated a trading concept for this continent the way the STC 
bad worked out for Western Europe some time ago- 


According to the experts of STC Western Europe was an 
affluent market with growing labour shortages where, with raw 
materials and production advantages, India could step into mutual 
advantace. In South America, there was greater disparity between 
constituent countries, a wider spectrum in of economic 

development, trading practices and philosophy but it had a dis- 
ernible commonness namely growth activity and potential. 


The STC expert says in a report that in the process of gro v h 
South America has developed import needs, some of wh,ch * 
makes or grows and others India can buy together coalescing Indian 

export needs with import strength. 

For instance, South Arne ican countries need jute which India 
prows- They are short of rice and, being big buyers in the inter- 
pr °- n; ,i markets India could buy for ttem on a triangular basis, 

increasing interest in international trade. 

There were third countries in Europe with whom India could 
team ud for this purpose. It was this concept of co-trading 
Soutb U America which could be India’s start,ng pomt. 


Countrywise Trading pact signed 

In order to develop the exchange of goods international trade 
have been concluded with 24 countries and payments 
ag SpnR with manv countries. These international agreements, 

^^ffi' r'ign business houses enjoy owing to former contracts; 
privileges, invested capistals etc. 

Retween 1960-65, there was 20 percent increase in our overall 
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after freedom enabled us to satisfy our most vital requirements 
both in the sphere of grain and foodstuffs for the population and 
of raw materials and machines indispensable for starting up 
industry. 

There has been a favourable development of trade between 
the two countries—India and the U-S.S-R.—since the conclusion of 
the trade agreement which provided for all-round promotion of 
trade between them on principles of equality and mutual benefit. 
The assistance from the Soviet Union is not limited to the supply 
of investment goods- Of tremendous importance to India is the 
scientific and technical aid permitting us to take advantage of the 
rich experience of leading Soviet science and techniques, the transfer 
of licences and the opportunity of training our cadres in Soviet 
Schools and work establishments. We also receive grain and some 
consumer goods from the Soviet Union. The trade agreement also 
provides for the exchange of films between the two countries and 
the strengthening of cultural relations in other fields. It will help 
further to develop trade exchange between Russia and India- 


India exports an extremely wide range of articles to the U- K. 
In addition to coal, coke, jute, coffee and other industrial raw ma¬ 
terials we also export certain types of machine-tools, and industrial 
consumer goods, textiles of every kind, china, tea, rubber etc - India 
has the largest trade with the United Kingdom not only because 
we had been under the British rule in the past but also because 
Britain owes us money on account of the last World War. This 
money is known as the “Sterling Balances.” We can get back this 
balance only in the form of goods. 


Ths An 8lo--^merican region is very important consumer of 
Indian goods- About 20 per cent of Indian exports find destination 
in Anglo-America. In this region the U. S. A. is the main-custo¬ 
mer, accounting for about 18 per cent of India’s exports. In the 
year 1969-70 the United States was the first largest importer of 
Indian goods, importing goods worth about 198 million rupees. 


Indian exports to the U.S.A. consist largely of traditional 
items such as jute fabrics and vegetables, and cotton fabric. A 
distinguishing feature of India’s export to the U S.£., not perceptible 
in the enumeration of the statistical values of exports of different 

, SVo hat K aS,8n,ficanl f por,ion of India’s exports during the 
f Sh T n S,g ° S of , veerin S awa y from the unprocessed and 
S ^ Th S,age l r the Semi ° r ful, y Processed and manufac- 
Inahfi r Th f manufac, ures of metals, light engineering <r 0 ods 

Th« Sv n i, ,C ^ ftS ^ haVe firOWD in the Indian ex Ports to the § U S A 
nm S1 * le ? dmg llems exported to the U.S.A. are jute, cloth cashew 
nuts, jute bags, cotton piece goods, sugar and leather. 

n - lnd '!! ,S exp P rts t0 Canada consist of jute goods, tea cotton 
P cc goods, cashew kernels, pepper, silk, art silk fabrics, coi° 
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woollen carpets, and canvas footwear. There is, however, good 
scope for exporting coir matting, footwear, engineering goods, 
handicrafts and ready-made garments. 

The Western European region, consisting of 18 countries, ab¬ 
sorbs about 29 per cent of India’s exports- The six leading customers 
in order are the United Kingdom, West Germany, France, Belgium, 
Italy and the Netherlands. West Germany is the most important 
customer in European countries, with a share of 2.1 percent. India’s 
export to West Germany consists largely of mineral ores, textiles, 
hides and leather goods, iron ore, tea, jute and jute goods. 


When we look at the geographical distribution or the direction 
of our foreign trade, we note that the largest share of this trade is 
with United Kingdom and U.S.A. The largest share of our imports 
(26%) and the largest share of our exports (31%) was accounted 
for by the United' Kingdom- The U. S- A- came next with 12% 
and 15%, Australia, Egypt, Iran, Italy, Japan are other important 
countries in our foreign trade. 


Yugoslavia and Germany (West) supply India with consider¬ 
able quantities of industrial installations and motor vehicles- Apart 
from this, we import from the countries of peoples democracy 
chemicals zinc concentrates, aluminium, and industrial articles ol 
mass consumption. Rumania, Bulgaria and Italy also supply us 
with various food and agricultural articles. Our exports to these 
countries cover not only coal, coke and jute but also tea, coffee, 
textile goods and a number of other articles. 

Since 1950, India has been rapidly developing her 
relations with U.A.R., France and Netherlands- Among the articles 
we import from South East Asian countries are me a ores, [^ma¬ 
terials for the industry while in return we export metallurgical go 
machinetools, railway rolling stock, motor vehicles and agnail- 

3* isss in r,'x srr 

South East Asian countries’ ports by regular shipping lines. 

Poland has trade agreement with India from 1949, which is 

SHss ss 

rolling stock, tractors, agricultural implements, che ^ al ^°p,; t 
textiles, agricultural foodstuffs, fancy goods, etc. Tor example. 
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recently, the Indian Board of Railways decided to buy from Poland 
2,600 covered goods wagons. 

In the period when there was a coal shortage in Europe after 
the Wai, Indian coal helped the countries of Europe to solve the 
difficult problem of fuel supplies. 

On the other hand, India was an important purchaser of ma¬ 
chinery and capital installations and of certain raw materials from 
these countries. Our imports included machinery and industrial 
installations, motor equipment, non-ferrous metals and their ores, 
metallurgical goods, chemicals etc. Argentina, Australia and Canada 
also supply us with various food and agricultural articles. 

India and Hungary have signed a five year trade and pay¬ 
ments agreement which is expected to increase the two-way trade at 
an annual rate of 10 per cent. 

The main features of the trade plan for 1971, also concluded 
cover the export from India to Hungary during the current year in 
non-traditional items such as iron ore, various chemical products, 
asbestos, concrete products, sanitary fittings and other engineering 
goods. 

Hungary had contracted to buy from India in 1971, 900 rail¬ 
way wagons in addition to the 500 recently imported. 

Hungary will export to India, during the current year, substan¬ 
tial quantities of steel and steel products including tool, alloy and 
special steels. 

At present, the trade between India and Guyana is very small. 
During 1969-70 Indian .xports to Guyana amounted to a mere 
Rs- 30 lakh and the items of expoits were jute bags, cotton and 
rayon textiles, footwear and spices. Imports fom Guyana were 
irregular and consisted of some quality of rice and industrial 
diamonds. 

The small volume of trade was partly due to the fact that 
there is no regular sailing of ships to George Town. This aspect 
was gone into and efforts will be made to ensu r e that the two 
countries are. linked through cargo vessels. Under an expanded 
trade arrangement, India will be able to export more items, includ- 

lng engineering goods, and import bauxite which is needed for 
Indian fertilizer industry. 

f A . c ' ose r study of the countrywise figures reveals an element 
1 d ' ver t s, [ ,ca,10n ,n the direction of export trade. India’s exports to 

Rc Sff/SST c “ s from Rs - 63 crore in 1961-62 to 
Rs. 364.5 million in 1970-71. 

In later years our trade relations were extended, to a number 
of countries in Near and Middle East and as well as to south east. 
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South-west Asian countries as a whole account for about 6 
per cent of Indian exports. India’s exports to this region consist of 
a mixture of traditional as well as manufactured goods. It accounts 
for about 25 per cent of.India’s exports of engineering goods. 
The leading customers are Aden, Iran, Kuwait, Iraq itc. The main 
items exported to this region are electric fans, sewing machines, 
footwear, razor blades, steel furniture, cotton piece goods, oil seeds, 
textile yarn, sugar, tea, bicycles etc. Iran, after Aden, is the 
second largest importer of Indian goods in south western Asia. 
India is at present the largest exporter of steel tubes and bicycles 
to Iran. 


In south east Asia, important customers of India are Malaysia, 
Hongkong, Singapur and South Vietnam, but India faces severe 
competition in the area from Japan and the United States. The 
main items exported to this region arc jute goods, engineering 
goods, iron and steel products, sugar, manganese, iron ore, coarse 
wool, goat and kid skins, coir mattings and oil and wax. 

The main commodities exported to Nepal are oil and fats, 
chemicals, cotton textiles, leather goo Is, dried fish, live animals, 
engineering goods, manufactured consumer goods etc. The items 
exported to Ceylon are cement, vegetables, textiles, exported films 
and pulses. 

Indian exports to Burma consist of textiles, yarns, coir not¬ 
ing, tyres and tubes for bicycles, cars and trucks, agricultura 
implements and electrical goods etc. 


The countries of Hast Africa form a significant market for 
Indian exports. The main items exported to this region are cotto 
textiles, jute goods, spices, dried fish, sugar, vegetable oils, leather 
goods, and light engineering items. 

The U.A.R. is the leading importer in the region of \ U . 1 a P r°' 
dirts tea encineeiine goods, cotton textiles etc. Alter U-A.k., 
Sudln and Kenya are* the second and third leading custom^ 
respectively The exports to these countnes are cotton textiles 
bicycles, razor blades, sewing machines, electric fans, jute good 
and tobacco manufactures. 

- The principal countries to which ^ia exportedand tiie 
value of exports to each for the period 1970 to 197. are shown 

below : — 


Table 129 


Exports by Economic Regions 

^ ~ — 

In Million Rupees 

. _ . 1970 1971 1972 

Economic Regions ____ 


Africa 


150-3 


178-9 


106-8 
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North America 

192-2 

205-2 

Latin America 

4-5 

13-8 

Other American Countries 

1-8 

2-4 

ECAFE Countries 

350-9 

3690 

Other Asian and Oceanian countries 

65*2 

73-2 

East European countries 

287-3 

364-5 

European Common Market countries 

81-6 

77-5 

European Free trade Area countries 

162-3 

142-9 

Other European countries 

11.6 

9-6 


225-4 
20-3 
1*4 
368-3 
505 
303-3 
114*8 
157 4 
10-9 



On the other hand, progress can be noted in the trade exch¬ 
ange between India and overseas countries. India takes part in 
all international organizations and conferences which set themselves 
the task of promoting free economic exchange between all countries 
irrespective of their economic and political systems. India’s foreign 
trade assists the cause of development of economic relations between 
all countries as an inlispensable condition for a relaxation in inter¬ 
national tension and national cooperation on the basis of mutual 
advantages. 


Inland Trade 

In a country as big as India with the vast population, and 
inland trade naturally assumes gigantic proportions. India, however, 
suffers from a great drawback in this respect- Her net-work of 
communications is not c *mplete. There are extensive areas in India 
without any road or railway. In spite of this drawback, large quan¬ 
tities of goods are transported over different parts of the country. 
Before the War foodgrains of different classes (rice, wheat, barley, 
millets, maize, gram and pulses, etc.) formed the most important item 
of the inland trade of India. Most of these grains travelled only 
short distances, as they are cheap and bulky and cannot, therefore, 
stand high cost of transport. 

The internal trade of India can be classified under the broad 
heads of (i) rail borne trade (ii) river borne trade and (iii) coasting 
trade. Complete and precise data about total international trade 
cannot be had, particularly because reliable statistics of trade by 
river, and other craft such as lorry and carts are not available. 


The following table show some of the important commodities 
entering into the inland trade of India by rail and rivers. 
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Table 130 

Rail and River borne Trade 


Item 

In thousand quintals 
1968-69 1969-70 

Coal and Coke 

45,42,77 

37,30,62 

Raw cotton 

45,06 

37,18 

Cotton piece goods 

40,49 

16,86 

Rice (not in husk) 

1,42,29 

1,72,56 

Wheat 

7,17,37 

5,32,25 

Raw jute 

28,07 

38,12 

Iron and Steel products 

7,01,35 

7,68,07 

Oil seeds 

92,67 

97,30 

Salt 

2,35,39 

2,44,68 

Sugar (excluding kbandsari) 

91,16 

67,42 


The table below shows the value of the coastwise trade of 
India in the years 1968 to 1970. 

Table 131 

Coast wise Trade value in lakhs of Rupees 


Imports 
Year Indian 

merchan¬ 
dise 

Foreign 

merchan¬ 

dise 

Trea 

sure 

• 

Indian 

merchan¬ 

dise 

Exports 

Foreign 

merchan¬ 

dise 

Treasure 

1968-69 

211,04 

— 

101 

211,04 

— 

6 

1969-70 

173-90 

— 

— 

173,90 

— 

— 

1970-71 

156,70 

— 

— 

1410,00 

— 

■■ — - 

1971-72 

173,90 

— 

— 





QUESTIONS 


1. Describe the main items of the Indian 
explain the recent changes. 


foreign trade and 
(A. U- 1965) 


2. During the past few years India has made sufficient pro- 

gressin the Export trade with Africa and Middle East countries 
b (Meerut, B. A. 1971) 


3. Write a brief essay on the foreign trade of India- 

(Allahabad Uni., 1959) 






Practica'ly all the foreign trade of India passes by sea, because 
the countries on her land frontier are poor and inaccessible and 
neither buy nor sell much. This sea-borne trade is concentrated 
only on a few ports of India. Calcutta, Bombay and Madras handle 
almost the whole of the sea-borne trade of India. There are, how¬ 
ever, a number of small ports both on the west coast and the east 
. coast of India which handle a large amount of this foreign trade as 
part of the coastal trade. 


The geographical factors determining the port sites on the wes¬ 
tern and eastern coasts are somewhat dissimilar. On the west coast 
from Cape Monze to the little town of Bulsar the coastal plain is 
low over extensive areas, its general flatness being broken only by 
the volcanic hills of Kutch and Saurashtra and the Girnar Hills of 
crystalline rock, also in Saurashtra. There are two conspicuous 
features on this section of the coast: (1) The Rann of Cutch. and 
(2) the Gulfs of Cutch and Cambay. * 

The Rann is diy and passable by during the winter months 
but invaded by the sea at the outset of the Monsoon. 


wpct Pi?* °r T hL !». m - ost ' m P or,ant Actors in the geography of the 
“ t n < f as ( 1 of Il ? d,a tfa e sedimentation, for it has played a very 
rTi^ni 11 ? 3rt 10 var ! ous wa y s in determining port sites. Tl e gene- 
anr/ a? d th° f CUrrents ‘ ni P' n S>ng on to this coast is from the west, 

and rrh Cl Ih ren,S v, Sel ,n I° lhc Rann and the Gu,fs of Cambay 
, ’n hC - y haVC u ,hc 0 effect of increasing the degree of sedi- 

easterlv di*M>r»; WmS 1° ract , that stron S currents set in, in an 
??ver k P ? u b % m0Uth of the In us ’ the silt f r°m that 

seuine Imofhe f u Cutch and RanD * while currents 

TaDti Ind N a rh,H? U n° f Cam J a y Prevent the free movement of 
Z ! out of the Gulf. The remit is that these 


• , - iiu 

^!! 0 ^ S .i? a . Ve u bce ? sikin S “teas for a long time. It has been eVti- 
ZSSSSA « ^ years h t0 ^ ^ ^ 

posses h siig W a flat "de^y^d^f^“mosSj low^nd 
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may forsake them- South of Bulsar the Deccan Trap occurs. The coast 
becomes rocky and island strewn, and the narrow coastal plain, 
varying in width from 112 kms. in the north to under 48 kms. in 
the south, is overlooked by ihe steep escarpment of the Western 
Ghats. These features continue southwards until in the extreme 
south a low swampy coast is again found in the silted Cochin 
lagoons. 


The low coasts on the west have a rainfall below 125 cms-, 
the middle section has from 125 cms. to 254 cms., while the sou¬ 
thern area of metamorphic rocks and lagoons has over 254 cms. 

In short, the chief drawbacks for ports on the west coast are: 
shoals, the strong undercurrents, the amplitude of the tide, and the 
irresistible rush of tidal currents. 

In India two classes of ports are met with, viz., the major and 
minor ports. The major ports are administered by the Central oo- 
vernment and the ‘minor ports’ by the State Governments. e 
sheltered nature of a port, the well, laid-out approach channels, t e 
provision of docks, jetties and moorings, the well-laid-out * ransl 
sheds, the effective rail connections, the ability to serve a very arg 
portion of the hinterland lying behind the port, the , 

meeting the requirements of defence and strategy, the compa y 
large volume of trade and possibilities of work for shifting 
year round usually distinguish a ‘major port from a njin° P * 
India has 6 major ports namely, Bombay, Cochin, Ma r . 
khapatnam, Kandla and Calcutta. They together ban • 
million tons of traffic during 1970-71 India has a large » u “ b £°' 
minor ports (about 225 of which 150 are working po_ t Cud- 
18 are more important. These are Kakinada, Mas p . por _ 

dalore, Kozhikode, Mangalore. Tuticorin, A1, ^PP J ': The y handle 

bandar. Bedi, Nawalakhi, Okha, Quilon and Surat. They nano 

about 50 lakh tons per annum. 

The following table shows .he cargo handled 

ports of India. 

Table 132 


by important 


Port 


Calcutta 

Bombay 

Madras 

Mormugao 


Traffic and Earning of major Ports 


No. 

Ships 

Emered 

Gross 

tonnage 

(lakh) 

Imports 

(lakh 

tonnes) 

Exports 

(lakh 

tonnes) 

Surplus (+) or 
deficit (-) in 
earnings 
(Rs. lakhs) 

1.409 

2,769 

1,114 

622 

103.16 

186.30 

94.30 

66.21 

~40.00 

121.00 

30.20 

3.70 

40.00 

43.10 

23-60 

89.10 

(-) 376.69 
(+) 75.30 
+) 67.69 
(+) 74.09 


Cochin 

1,083 

84.52 

Ports 

37.80 

14.00 

(+) 

587 

4.05 

Kandla 

261 

21.52 

17.10 

33.0 

(+) 

12.12 

Visakhapatnam626 

70-55 

26.90 

54.30 

( + ) 

133.35 

Paradip 

84 

9.86 

0.10 

12.40 

(-) 

7.88 

(A) Ports on 

West Coast 






Bombay. The value of the site of Bombay lies in available 
depth of water. The minimum depth of the main channel is 10 me¬ 
tres, and there is minimum of 12 metres of water at all stages of 
the tide in the deep water anchorage in front of the docks. The 12 
metres minimum is equal to the maximum available in the Suez 
Canal through which the majority of the ships visiting Bombay 
have to pass. It has a nutural harbour directly on the sea. This 
harbour is open at all times of the year. Hence her volume of 
trade is always large. 

Bombay’s communications with the interior are also good, hav¬ 
ing connections by Western and Central Railways for the Thai Ghat 
and the Bhor Ghat, the two points where the wall-like Western 
Ghat mountains are rendered sufficiently low, are within fifty miles 
of each other and are behind Bombay. They collect up the com¬ 
munication lines to focus them on to the Port. This means that the 
productive hinterland of Bombay* producing the surplus essential 
to every port, extends to include the fertile agricultural lands of the 
Deccan and also in the Ganga Valley. The hinterland of Bombay 
eX f e iv!» S ^ rom western parts of Andhra, Madras and Southern parts 
of Mysore to Delhi in the north and includes western U P., Raja¬ 
sthan, Madhya Pradesh and Bombay. 


Bombay s greatest advantage as a good natural harbour is 
afforded by jts island position. The position of the docks in the 

’ T? f u ‘ S ? nd Bomba y is saf e from storms of the open 
sea. me rail and road communications between the port and the 

Rom n h a v d n Cr ° S k the - n ? rrow creeks Provide another advantage to 
Bombay. Bombay is the nearest large port of Europe and North 
America with which we have most of our foreign trade. 

visiti^S rin he dep : h £ f w ? tcr in the harbour the larcest ships 

c n almlV* Q °T I? Bo, ? bay ? n,y - A » other ports in India 

“dimSSfSS r ms l Sh,p - sma11 tonna 2 e - On account of the 

nuously ?o keen S *' t !* ne f cess ^. ry to employ dredgers conti- 

has a lareenumh^ ch r annel cle . ar for b, S ships. The Bombay port 

in Saurashtra Cal c l fl T^ tUOr ^ J* pecia,ly in th e ports situated 
. urasmra. Calcutta has an advantage in this resnert nv?r 

fnaM e a any e riv“non f°j rap . hical “editions Dear Calcutta do not 
y rival port to develop. Bombay’s position is unassailable 
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as a passenger port, because the passenger ships are generally of 
large tonnage,which can be accommodated only in Dombay. 

Bombay is the principal outlet for the staple products of wes¬ 
tern India and Deccan. From her large quantities of wool and 
woollen goods, hides and skins, manganese ore, cotton textiles, 
oilseeds and mica are exported, while cotton piece goods, mineral 
oil, machinery, raw cotton, railway plant, iron and steel goods, 
hardware, dyes, coal, etc. are imported from abroad. 


The following figures give the trade handled by Bombay : 


Year 

Imports 
(000 tons) 

Exports 
(000 tons) 

Total 
(000 tons) 

1961-62 

10410 

4130 

14540 

1962-63 

11080 

4860 

15950 

1965-66 

13200 

5200 

18400 

1968-69 

12095 

4308 

16403 . 

1969-70 

11434 

3601 

15005 

1970-7J 

10858 

3545 

14403 


Gujarat Ports 

Gujarat with a coastline of about 800 kilometres and with only 
a small population possesses a number of seaports of considerable 
importance. By its geographical position Saurashtiais best able to 
serve the trade of Rajasthan and the neighbouring regions- I ne 
trade at the Gujarat port generally benefits from the cheaper whar¬ 
fage and storage charges- Labour charges are also lower than at 
Bombay. The trade between Gujarat and Rajasthan is carried y 
the metre guage and the broad guage without the ne £f ss 'W 0 
from one guage to the other, as is the case with tht tr 
Bombay and certain parts of Rajasthan. 

The most important Gujrat ports are : 

(1) Bhavnagar, (2) Bedi Bunder, (3) Port Okha, (4) Navlakhi, 
(5) Verawal and (6) Porbandar. 

I. Bha^gar lies half-way up the Gulf of Cambay ou its wes¬ 
tern side. There is enough warehousing 1 aco ’ m ™^ t, ° s n h f'^ nc C r 
and a railway connection with the whole of India sh P s ?" cho 
about eight miles from the port and cargo is brought!to> thie poirt 

by barges. Owing to constant silting a new dee Pjl ar . o( - 

tructed in 1937 which can accommodate two ships at all tim 

the Tw Bunder was the first port to be de ve loped in Saiir^!«• 
It is situated in the Gulf of Cutch, with a long line of sheared se 
coast, and has the unique advantage of being open at all seasons o 
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the year. It does considerable coastal trade. As the sea is shallow, 
large steamers anchor about 3-4 kms. away from the shore. 

3. Okha is situated in a detached port. It is located at the 
extreme north-west point of the peninsula of Saurashtra accessible 
readily to all steamers trading along that coast. The main disadvan¬ 
tage of this poit is that the approach to channel from the sea is 
circuitous and risky. Another drawback is that Okha is far removed 
from large centies of population- The sea is deep enough for large 
vessels and the port is open at all seasons of the year. The impor¬ 
tant exports consist of oilseeds an.! cotton; while sugar, chemicals, 
motor cars and machinery form the imports. 


4. Navlaklii is the principal port of Morvi and is situated on 
a spit of land in a tidal creek within the Little Gulf of Cutch. 
Large vessels can only come within a mile or so to the port after 
navigating mud banks at the entry to the Little Gulf. However, 
as the port is not exposed, it can be kept open throughout the year. 

5. Veraxval is roadstead anchorage with masonry piers built 
at right angles to the shore- It admits of small craft coming alone 
side the landing stage at all stages of the tide. 

6. Porbandar is also an open roadstead, but with coral reefs 
protecting the inner harbour. There is a considerable traffic, which 
includes pssenger traffic with East Africa- The harbour is closed 
during the monsoon. 


7- Kandla. To take the place of Karachi, which is now in 

Pakistan, the Government of India has developed Kandla as a major 

port. Kandla is situated about 48 kilometres from the town of 

Bbuj and is at the eastern end on the Rann of Cutch. The water 

here has genera ly a depth of 10 metres, but there is a sandbar near 

the opening to the port, which reduces the depth- The rail connec- 

nn D »L W i? h ^eesa-Radhanpur on ‘he meter guage and with Jhund 

1 i fc broa f gU38e - h ] Ve bee " construct ed. The supply of drinking 

i r‘ a h 5h*5S 0rCCC,Ved atle °! ,on A colon y has already been built 
at Gandhidham near Kandla. Kandla has a natural sheltered 

fromTutchard <, m ea$ily n ? vigable - "s hinterland extends 
trom Kutch and Saurashtra to northern part of Bombay Rajasthan 

Punjab, Kashmir and Western U. P. The hinterland is Vch in 

fisheries, cement and glass materials, gypsum, ignite and bauxite. 

availabfe e at ,h K3 P ' e,i ?1 f ,he .. port f ' ,lly ,hcse facilities will be 
mnrtrin! h l d u ^ foUr - dee P water cargo berths, (ii) five 
div rf rlbs in ,/ he r stream i (hi) four warehouses ; (iv) a floating 
ofl k ^ r ? ma J! crafts ;( v > an oil berth to take large tankers and 

p^ed ?o l fl 8 I aD ^ ng S !? 8e w f0r pa ? sei * er Punches. The tfaffic ex^ 

tons a yearf° W th *° USh the P ° rt Is c *P eclcd to be about 850,000 
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Fig. 77. / ocction of Kand/a sea port 
The following table shows the trade handled by Gujarat ports. 

Table 133 

Gujarat Ports (in tonnes) 


Ports 

Traffic 

1965-66 

Traffic 

during 

1966-67 

Net increase 
or decrease 

Mandri 

1,42 182 

147,470 

H-288 

Bedi 

10,06,107 

10,44,855 

+38,748 

Okha 

7,52,681 

8,48,397 

+ 95,716 

Porbandar 

2,45,291 

2,61,238 

+ 15,947 

Verawal 

1,87,884 

2,90.500 

-t 1,02,616 

Mahuva 

1,28,784 

1,23,868 

—4,916 

Bbavnagar 

7,22,292 

7,91,206 

+ 68,914 

Broach 

77,358 

68,258 

-9,280 


8 Kozhikode (Calicut), lying 144 kms. north of Cochin, a 
port of periodical importance because during the early monsoon 
neriod it is entirely closed to navigation. Due to shallowness of the 
sw steamers hive to anchor about 4 kms. off the shore. Exports 
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of this port are coir, coir-goods, coconuts, cocogem, rubber, coffee, 
ginger, spices, groundnut and fish manures. The imports consist 
of foodgrains, mineral oil, cotton textiles and machinery. 


r , , 9 - C °cm is the port of Kerala lying between Bombay and 
Colombo It is open for deep water traffic in the worst monsoon 
and provides a splendid anchorage for all seasons. The princiDal 
articles of export are coir, yarn, coir mates, mattings, copra, spices 
coffee, tea, rubber and coconut oil. F ’ 


The following table gives the trade handled by Cochin. 


Year 

1968-69 

1970-71 

(B) Ports on East Coast 


Imports 

3,782,000 

3,447,466 


Exports 
1,407,000 
1,392,054 


. u Y is }} a ^ la P atr ] (im - The P°tt of Visakhapatnam was developed 
by building an improved harbour in the hope of handling the 

traffic . ,n . manganese ore as most of the manganese ore 
m India occur in its vicinity. The hopes of increased tFaffic were 
belted, owing to the fall in the exports of manganese ore due to 
competition. The port is the site of the ship-building docks 
of the Scindia Company. Vishakhapatnam is situated on the Co- 
romondal Coast about 800 kilometres south of Calcutta and 350 
kms. north of Madras. It offers better facilities for trade to Orissa 
nl eastern part o. Madhya Pradesh in contrast to Calcutta Its 
an o st . ret ? hcS T?om northern Madras, Andhra to Orissa and 
^mi iya Pra<J ® sh : The ch,ef articles of export are hides and skin 
“yabolams groundnuts, and manganese. Cotton nkce 
toods, iron and machinery are its chief imports P CC 


nam. 


The following table shows the trade handled by Vishakhapat- 


Table 134 

Trade Handled by Vishakhapatnam (0C0 tonnes) 


Year 

Imports 

Exports 

Total 

1960- 61 

1961- 62 

1962 63 
1965-66 

1968- 69 

1969- 70 

1970- 71 

1386 

1400 

1375 

893 

2413 

2328 

2325 

1463 

1460 

1450 

2564 

4092 

5983 

6399 

2749~~ 

2860 

2825 

4457 

6505 

8724 
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Madras. Madras is another important port on the coast serv¬ 
ing the hinterland of Eastern Deccan plateau embracing the States 
of S. Andhra, Madras, West Mysore. But it suffers from two seri¬ 
ous defects, viz., its hinterland does not produce things which are 
required by European markets and secondly, many small ports on 
the Coromondal and Malabar coasts compete with it. 


Madras harbour is the only port on the east coast which can 
admit vessels upto 9 metres draft. It is an artificial harbour, en¬ 
closing about 80 hect. of sea by quay-walls. Due to cyclonic 
disturbances during October-November ships have to leave the 
port. 


The chief imports of Madras are coal and coke, foodgrains, 
mineral oils, metals, timber, textiles, chemical and machinery, while 
exports consist of hides and skins, turmeric, groundnuts, mica, to¬ 
bacco and textiles. The following table shows the trade handled by 
Madras- 


Year 

Imports 
(000 tons) 

1961-62 

2270 

1962-63 

2172 

1965-66 

3868 

1968-69 

3021 

1969-70 

3535 

1970-71 

3737 


Exports 

Total 

(000 tons) 

(000 tons) 

1200 

3470 

1080 

3253 

1988 

6003 

2356 

5377 

2904 

— 

3187 

6924 


Calcutta. Calcutta is the largest port in India. It is situated 
about 80 miles from the seashore- The Diamond Harbour has 
been built near the sea on the Hooghly, for the stay of ships wait¬ 
ing the favourable tide for ascending to Calcutta. In Calcutta for 
loading and unloading of goods permanent docks have been but t at 

Kidderpore. 


Like all other estuarine ports Calcutta’s shipping is at the 
mercv of the tides. The ships cun enter and clear the port only at 
fixed y hours corresponding with the tides. There are also a number 
of sandbars in the Hooghly which determine the size of the ocean¬ 
going ships by the depth of water. The santbars are particularly 
go, ng snip j Hooghly, because of its tortuous course reducing 

tht^speed of he flow o' the water and c losing deposition of silt. 
The silt 1Drought down by the Damodar river also causes sandbars. 


The bars and crossings encountered in the river on the journey 
to the open sea are Punchparia Crossing, Sankrall Crossing Mani- 
kholi Crossing, Pir Serang Crossing, Poojali Crossing, Moyapur 
Bar Royapore Crossing, Fulta Crossing. East-Gur Bar (knowni also 
as the Jams and Mary), Kukrahahi Crossing. Balan Bar, Auck¬ 
land Bar, Saugor Crossing, and Middleton Bar. 
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while these names may appear somewhat meaningless to the 

,m P°" a ““ r A, tws crossing there h perhaps only 8 to 10 me'res 
of water-at times littU mofe-and before the ships can enter or 
leave the port it must be conclusively ascertained that there is suffi¬ 
cient water on the bar to take a ship of any large draught. 

This is only one of the many points which have to be care¬ 
fully checked by the pilot before navigation operations arc started. 


Cases have been known where a ship has crossed the controll¬ 
ing bar with but a few inches of water under her keel-and on 
more rare occasions vessels have actually scraped sand. More often 
than not ships anchor at Saugor, and wait for the next tide. Of 
course certain vessels, for instance, the Rangoon Mail steamers make 
the journey very rapidly sailing up or down the river in roughly 
eight hours. To shorten the distance, there is a proposal to dig a 
canal from Calcutta to the Diamond Harbour. The length of this 
canal will be 48 kilometres. 


Calcutta has the advantage, on the one side, of being at the 
head of the Indo-Gangetic Basin which is the most densely popula¬ 
ted area in India. On the other hand, it is at the head of the 
biggest estuary of the Ganga, in the Bay of Bengal. It is also 
connected easily with the eastern coastal plain and with the interior 
of the Plateau Region. It is naturally the largest town of India. 
The port is well connected by railways, roads and the river to its 
hinterland which extends from Assam, West Bengal and Bihar to 
U.P., parts of Punjab, Orissa and Madhya Pradesh. It also has 
the advantage of having in its hinterland a jute industry depending 
exclusively on foreign trade, India’s premier coal mines, iron mines, 
petroleum mines, mica mines, manganese mines, and the tea estates, 
the products of all of which find their foreign market throughout 
Calcutta. The iron smelting industry of India producing pig-iron 
for export is also in its hinterland. Other industries of the hinter¬ 
land are ricemills, tanneries, cotton mills, perfumeries and match 
factories. Under circumstances, Calcutta is bound to be an impor¬ 
tant port of India. From the nature of things, Calcutta’s trade 
is mostly in bulky and heavy articles which are not as valuable as 
the articles handled at Bombay. Owing to the tedious and dange¬ 
rous river journey, passenger traffic at Calcutta is not large. It is 
mainly with Burma. This traffic is handled in small ships, for the 
big passenger ships, of the regular lines never visit Calcutta owing 
to the difficulties of river navigation. The principal exports of 
Calcutta consist of raw and manufactured jute and jute bags, tea, 
mica, coal, iron ore, manganese, shellac, wood, iron and steel pro¬ 
ducts, oilseeds, while the important imports are liquor, salt, chemi¬ 
cals, sugar, motorcars, paper, petroleum rubber, iron and steel 
goods and cycles. 

EG—38 
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The following table gives the figures of trade handled by Cal¬ 
cutta. 


Year 

Imports 
(’COO Tons) 

Exports 
(’000 Tons) 

Total 
(’000 Tons) 

1961-62 

4380 

4420 

9400 

1962-63 

5480 

4723 

10203 

1965-66 

5283 

4564 

10284 

1968-69 

4851 

4107 

8958 

1970-71 

3247 

2767 

6014 


The three ports of Bombay, Calcutta and Madras are admi¬ 
nistered by Port Trusts which are statutory bodies set up by the 
Bombay Port Trust Act, 1879, the Calcutta Port Trust Act, 1890 
and the Madras Port Trust Act, 1905. 

Cochin, Kandla and Visakhapatnam are administered directly 
by the Central Government. The intermediate and minor ports are 
administered by State Governments* 

QUESTIONS 

1. “The importance of a port depends mainly upon the ex¬ 
tent and productiveness of its hinterland.” Discuss this with spec¬ 
ial reference to Bombay, Kandla, Calcutta and Madras. 
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Factors affecting the distribution of population . 1 he population 
of India is very unevenly distributed over its surface. Both natural 
and cultural factors arc involved in any explanation of the distn- 
bution of the people on the earth, but the great differentiations in 
population density can be explained to a large degree by natural 
factors. Those factors affecting the distribution of population include 
rainfall, temperature, relief features of the earth, water supplies, sou 
conditions, or location wi h regard to trade routes and world 
markets- In addition to the above mentioned geographical factors 
a number of non-geographical factors are also responsible for the 
distribution and accumulation of population in different parts of 
the Indian Union. 

The f actors which determine the pattern of population distribu¬ 
tion are complex and varied- These factors may be grouped under 
three classes : 

(a) Geographical factors, including climate, landforms, soils, 
other physical resources, and space relationships. 

(b) Cultural factors, including the altitudes and aims of the 
people, their economic activities and techniques, etc. 


(c) Demographic factors, including different birth and death 
rates oi various areas and currents of migration. 


There is general agreement that physical conditions such as 
nature and degree of fertility of the soil, the configuration of the 
surface, climatic conditions, and spatial relations affect population 
distribution- 


Among cultural factors which have been emphasized as having 
an important bearing on the distribution of population are the types 
of economic activities in which people are engaged, the techniques 
of production, the form of social organisation and the objectives 


which society seeks to attain. 


UGrowth of Population 

' The census held in 1901 recorded a total at 23.83 crore in tfie 
territories now composing the Indian Union- Since then, India’s 
population has been rising at varying rates except during the decade 
1931-41 when it fell by 0-31 per cent and the present population is 
estimated at more than 47 crores—doubly the 1901 figure. 


Dyt) Economic Geography of India 

The growth rate of India’s population was 5.75 per cent dur¬ 
ing the decade 1901-11, 11 per cent during 1921-31, 14.22% during 
1931-41 and 13.31 per cent during 1941-51. The population increas¬ 
ed from 36.10 crores in 1951 to 43.92 crores in 1961, recording the 
growth rate of 21.51 per cent. 

Among the states, Assam has always shown the highest rate 
of growth. Even in the decade 1911-21 when most of the states 
showed a fall in population, Assam’s population rose by 19 per 
cent- During the decade 1951-61, Assam’s population rose by 31. 
45 percent, followed by West Bengal, Gujarat, Rajasthan and Punjab, 
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Fig. 78 Decennial Population Growth fate. 
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where population increased by 32.80, 26.88, 26.20 and 25.86 per 

cent respectively. Indications are that the present growth rate will 
continue showing an upward trend during 1961-66, and in all,like¬ 
lihood it will rise to 49-47 crores in 1966. Therefore, the growth 
rate is expected to raise the population figure to 55.96 crores in 
1971, 63 crores in 1976 and 69*9 crores in 1981. India’s popula¬ 
tion has doubled in the past 63 years, according to current estim¬ 
ates- 

India’s total population of 547,949,809, according to the 1971 
census records an unprecedented growth rate of 24.57 per cent over 
the past decade. Males outnumber females by about two crores. 
There were 283,936,614 men as against 264,013,195 women in the 
country on April 1, which is the reference date for the census. 

The country’s population has increased by 10.79 crores over 
the 1961 figure of 43.9 crores and is now one-seventh of the world’s 
total. Only China’s population of 750 million exceeds that of India, 
which is followed by the Soviet Union’s 24.3 crords. 

Interestingly, the sex ratio of the population continues to be 
unfavourable to females there being only 932 females per 1,000 
males. Lately the ratio has further deteriorated as compared to 941 
in 1961. Only Kerala (1019 females per 1000 males) and Dadra and 
Nagar Haveli (1,007) show an excess of females over males^ 

Tile shortage of females is explained as being due to higher 
mortality among women xluc to the strain of child bearing and 
resultant morbidity at the productive ages, a general neglect of 
female children, as well as of adult females. But the matter deserved 
a close probe. The following table shows the growth of population 
in India since 1901. 


Table 135 


Population of India 

at each census , 1901 to 1971, showing decennial 
per cent variations. 

Year 

Population 

Decennial% 

Variation 

1901 

236,281,245 


1911 

252,122,410 

1 5.73 

1921 

251,352,261 

—0.31 

1931 

279,015,498 

+ 11.01 

1941 

318,701,012 

+ 14.22 

1951 

361,129,622 

+ 13 31 

1961 

439,235,082 

• 

+21*50 

1971 

547,949,809 

+24.57 
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India's population went up by more than 24.57 per cent in the 
decade. Among thos„* states where the population is going up at a 
fast pace is Madhya Pradesh while its population was 1.24 million 
less than that of Tamil Nadu in 1961, the tables are estimated to 
have been turned in 1971 when M. P. ’s population went up to 
41,654,119 as against 41,199,168 in Tamil Nadu. 

Madhya Pradesh have 41.65 million population in 1971 and 
51-98 million will be by 1981 as against Tamil Nadu’s 14 million 
in 1971 and only 46.66 million in 1981. 

The same is true of West Bengal and Andhra Pradesh. The 
former had 35.23 million people in 1961 as against 36.21 million of 
Andhra Pradesh. But West Bengalis estimated to have scored over 
its South Indian sister in 1965 when its population went up to 39.23 
million as against 39 08 million of Andhra Pradesh- 

In 1971 West Bengal had 44,312,011 people as against Andhra 
Pradesh’s 43,502,708. In 1981, Andhra Pradesh will have as many 
as 5.31 million souls less than in West Bengal. 

Kerala is not increasing its population by leaps and bounds 
as feared in some quarters. Its population in 1961 was 17.04 million 
which was 63 million less than the eastern state of Orissa- Orissa 
will continue to have an edge in 1971 and 1981 when, it is estimated, 
it will have 22-16 million and 27.02 million people, respectively. 
The population of Kerala is 21.387.375 in 1971 and will be 26-98 
million in 1981 - 


The two neiehb urine States of Gujarat and Rajasthan arc 
making almost equal increase in population. Gujarat which had a 
slight edge over its Hindi-speaking sister state in 1961 (Gujarat 20-82 
million; Rajasthan 20-35 million) will continue to be ahead of 
Rajasthan in 1971 and 1981 though the 1961 difference of .47 million 
will be reduced to .15 million by the middle ol 1981. 

Similarly Punjab and Assam will be recot ding more or less 
equal increase in pnpulation, though Assam’s .74 million 1961 
edge over Punjab’s 11.25 million will go up to .91 million in 1971 
and will be 1*58 million in 1981. 




y^ristrtyution of Population ^ 

Not only has the population of the Indian Republic increased 
rapidly, but great changes have taken P'a cc ,n its distribution. 
Before the First Five Year Plan was launched, the position was that 
the Indian economy had been practically in the stale of stagnation 
for many decades. Economic Development had barely kept paw 
with the growth of population propress in the field of industry and 
commerce was lop sUkd- before the industrial Revolution when 
India was mainly an agricultural country, ilie majority of the 
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inhabitants lived in the fertile lowlands which lie north of the 
Deccan and east of Rajasthan- Jhe Indo-Canget.c plains of 1.ndia and 
coastal regions, etc., have remained overcrowded since ages past A 
French geographer, Vidal de la Blache remarks on the fact that the 
most densely inhabited tracts are those where nee ,s chiefly grown 
and attributes this to its nutritive power. It is grown every-where 
in the whole Indo-Gangetic plain and West Bengali States that 
have much agricultural land, but which have some industrial areas 
or are near large population cenlres, have a density varying from 
500 to 1500 people per square mile. Included m this group are 
such states as Bengal, Kerala, Madras, U. P- and Bihar. 

The following table shows the population of India with decade 
variation and % of per year increase. 

Table 136 


Population and Decade Variation etc. 


Population 


Decade °/ n of 


State 


Andhra Pradesh 

Assam 

Bihar 

Gujarat 

J. &. K. 

Haryana 

Kerala 

M. P. 

Tamil Nadu 

Maharashtra 

Mysore 

Orissa 

Punjab 

Rajasthan 

U. P- 
W. Bengal 
Union Ten. 


% of 
per year 


1961 

35,983,447 
11,990,000 
46,455,610 
20,633,350 
35,609.760 
7 6,700,000 
16,903,715 
32,372,408 
33,686,953 
39,553,718 
23,586,772 
17,548,846 
11,250,000 
20,155,602 
73,746,401 
34,926,279 
9,090,000 


1971 Variation Variation increase 


44^30,0C0 
61 X 70,000 

* 

59,20,000 
27,340,0:0 
41,100,000 
10,410,000 
21,880,000 
41,840,000 
40,260,000 
51,420,000 
30,070,000 
22,160,000 
15,260,000 
27,070,000 
94,080,000 
46,220,000 
12,820,000 


8,246,553 
4,180,000 
12,774,390 
6,706,650 
549,024 
2,740,000 
4,976,285 
8,467,592 
6,573,047 
11,866,282 
6,481,228 
3,611,194 
4,010,000 
6,914,398 
20,333,599 
11,293,2’’l 
3,710,000 


22.9 


2.29 


34.3 3.43 

27.5 2.75 


32.5 

15.1 


3.25 

1.51 


34.4 3.44 

29.4 2.94 


26.1 


2.61 


19.5 1-95 


3.0 


.30 


27-4 2.74 


2.0 


.20 


35.6 3.56 

34.6 3.46 

27.4 2.74 

32.3 3.23 


4.8 


.48 
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Fig. 79. Density of Population 

Kerala in the extreme south west of the Indian Republic has 
a population of 21,347,375 with an area of 38864 sq. km- If falls 
naturally into two parts—the western littoral and deltaic and the 
Eastern mountainous and sub-montane. There are on the average 
563 persons to the square km. but there are extraordinary local 
variations. In the western district (Alleppey) the number is 2595 
against 745 in the Eastern (Kottayam). The latter tract has a heavier 
rainfall, but the surface is so broken that half the total area is unfit 
for cultivation. The soil is relatively very poor and the climate un¬ 
healthy. Two districts of Kerala state have a density exceeding 
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2000 and three have a density over 500 to square km. The districts 
mainly dependent on agriculture only have under 500 per sq. km. 
Finally, the very mountainous districts have less than 300 persons 
per square km. 

The state of West Bengal (including those portions of Purnea 
and Manbhum districts of Bihar state which have been added to 
this state after reorganization of states), has a population of 46,220, 
000 persons and an area of 87,676 sq. km. Its density on the 
average is 527 persons per sq. km. and is far greater than that of 
any other state of the Indian Republic. It is nearly double that 
of Punjab, more than three times that of Maharashtra and more 
than four times that of Orissa. 

Practically the whole of it is a fertile alluvial plain, in which 
rice is almost everywhere the main crop. The region of swamp 
and forest along the sea coast, known as the Sundarbans, is mostly 
uninhabited. The population is sparse in the north where there are 
extensive areas of hilly country and reserved forest which are not 
available for cultivation. 


The highest density is found in the metropolitan districts of 
Calcutta and Howrah. The former has 24044 persons to the square 
km. '"Even if Howrah city be excluded it still has 1145 and in no 
district in the state does the number fall below 500. Jalpaiguri has 
an average of only 565 persons per sq km. and the population of 
the whole district is about the same as that of a W. Bengal market 

town. Darjeeling has 781,777 inhabitants with an average density 
of 538 per sq. km. 


The State of Assam has a population of 14,957,542 with an area 
of 99,610 sq. km. The"-populaiion of Assam increased during the ten 
years preceding the census by 4,180,000 or nearly 34.3%. United 
Mikir and North Cachar Hills district shows the highest growth rate 
°r b e * ween 1951 and 1961 while Cachar shows the lowest 

° ( 2 X 3 ;. 53 - “ext highest rate of increase, 35.61%, is found in 
the Mizo Hills. Taking the figures for individual districts we find 

m r L n ?P ur ’ at the extreme north east of the State, the increase 
of 437,548 or 38.85%. The neighbouring district of Sibsagar 
shows an increase of 296,116 persons or 24.43%. In Nowgone the 

','S 'li, 3 ?„ 5 V' PerCe u ! ;i m K Kamrup - 38 39 per “ nt and Goalpara 

I' ™iSo/ Garo Hl s show an lncrease of 26.91 per cent and 
uarrong 39.64%. 

afion recorded in Bihar hy the census of 1971 was 
DO,35.3,369. The increase since 1961 comes to 12,774,390 or 27.5 
per cent. Among the districts of the state, Purnea comes first with 

hh„m C o^fXS/ f 3 ^ 16 °f^ arsa 3, - 75 %- Hazaribagh 23.70%, Singh- 
bhum 20.54,4, Dhanbad 27.91% and Palamau 20.49%. 
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I he greatest density is 
(1365) and Darbhanga, and 
(303) and Hazaribagh (342). 


found in Patna (1363), Muzaffarpur 
the least in Palamau (241), Ranchi 


p a A . cc ? rd,D S ,0 the census of India the population of Andhra 
de r s a h de a S s h a h whn!p C h eaSed by 22 ‘ 9% during the decade - AndhraRa-’ 

hfohest dewhv°V n 5 v - ra f, e I 61 persons t0 the s * km - The 

f0Und ‘“Hyderabad district and the lowest 
[ r £?' b ' d J lS X UC }- Tak,ng the figures for individual dis- 
cent Th 6 d - 'lu*' . GodaVa . n * the increase of 306.533 or 13.32 per 

of 2X0 530 SS” 8 d,Str ‘ Ct of , Eau Godavari ^ows an increase 

r 16 aa? % Krishna has 615 persons per square mile, 
Visakhapatnam441, Guntur5l9, Medak 331, Nizamabad 329, while 
K.namman, which is traversed by the sparsely populated semi-late- 
j 1 e . r formation., it drops to 172, the lowest density in the state. 
In Nellore the increase is 13.33%, in Chittor 14.91 per cent. Cud- 
apah 15.40 and Kurnool 18 01 per cent, while Nalgonda shows 
and increase of 23.36% and Mahbubnagar 9.92%. 


The area of Gujarat State is now 195,984 sq. km. with a 
population of 26,697,475 or 156 persons per sq. km. The greatest 
density is found in Kaira (754) a district of Gujarat, and least in 
Kutch (41). The population of Ahmedabad increased between 
1951 and 1961 by 534,449 persons or 31.89- The rate varies consi¬ 
derably in different parts, from 51.36% in Dangs to 21.27% in 
Mehsana. The average number of persons to a sq. km. in Jamnagar 
is 210- Surat has a density of 168 persons per sq. km. In districts 
the density varies from 516 in Baroda to 299 in Broach. These diffe¬ 
rences are readily accounted for by the climatic and physical condi¬ 
tion. The sparsest population is found in Kutch (I i per sq- km.) 
Dangs (1043 and Surendranagar (166) and the densest in Kaira- 
Amerti has 432 persons to a sq. mile and Bliavnagar 241. The 
mean density of Banaskantha is 274 persons per sq- m. The nor¬ 
thern portion is occupied by low hills. 


Taking Jammu and Kashmir and Ladakh together, and exclud¬ 
ing the population 'oTAzad Kashmir, Gilgit, Chilas, Wazarat and 
Muzaffarabad, the average density is sparse. No man-land ratio 
is available at present. The total population of J. & K. during 
the year 1971 was 4.616,632. Area-wise figures are n >t available. 
The population of J. & K. in 1951 was 3,253,852, in 1961 it was 
3,560,976. - 


The increase since 1951 comes to 307,124 or 9.44%. The po¬ 
pulation of Ladakh was 105.291 (1971). A large number of the in¬ 
habitants are pastoral nopiads. not merely by habit bat by necessity, 
wandering from place tef place in search of grazing grounds for 
their sheep and goats. 
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The State of M. P. has a population' of 41.654,119 and 
an area of 442,841 hfT km. and the population density is 94 per 
sq. km. Its density is far lower than that of any Indian btate, *[ 
is nearly half that of Andhra Pradesh. On the whole the local 
variations depend less on the rainfall than on the configuration ot 
the surface. In the level tracts the density is high everywhere, 
while in the hills it is almost universally low. The greatest density 
is found in Indore (5 0) and the least in Bastar (77). The most 
sparsely populated districts are Surguja (120) Panna (122). Raisea 
(196), Mandla (’34), Shivpuri (140\ Guna (140), Betul (144), Sidhi 
(143), Shahdol (153), Vidisha (Bhilsa) (172), Jhabua (197), Damoh 
(155), H. shangabad (160), Seoni (155), Chatarpur (174), Morena (175) 
and west and east Nimar (165) and (190) respectively. The districts 
mainly dependent on agriculture only have under 300 persons per 
sq- km. average (170-25 ). 

Industrial districts, such as Indoie, Gwalior, Jabalpur etc., 
have more than 300 persons per s I. km. 

The area of Tamil Nadur state is 130,069 sq- km. with a 
population of 41,199,168"TTr 330 persons per sq. km. The state has 
fourteen distiicts of all sizes, ranging from petty chiefships to as 
large as Madras and has a greater popula'ion, the population of 
T. N. increased during the ten years (1961-71) by 6,573,047 or 19.5 
per cent. Nilgiris district shows the highest growth rate of 31.30 
percent between 1951-61 while N- Arcot shows the lowest of 8.51%. 
The next highest rate of inciease 20.64% is found in Kanya Kumari. 
The neighbouring district Tirunelveli shows an increase of 225,276 
persons or 8.99 percent- In Ramanathapuram the increase is 16.33 
per cent, in Thanjavur (. v -82), Coimbatoie and Salem both have 
12.78% Madurai 11.05%, while Chingleput shows an increase of 
22.11 per cent and Ti uchirapalli only 8.36 per cent. 

Maharashtra extends over 307,762 sq. km. and has 50,412,235 
inhabitants. ^-There are on the average 163 persons per sq. km. or 
somewhat higher than Andhra Pradesh. The greatest density is 
found in the industrial district of Kolhapur (508)'and Poona (409), 
and the lowest Chanda (135) where an extensive area is under forest, 
the surface is hilly of about three quarters of the total area of the 
district is cultivated, the principal crops being Jowar and bajra, etc. 
The next densely populated districts are Thana (452), Ahmednagar 
(409) and Sholapur. These are industrial districts in the state. 
The density ratio of Ratnagiri is 390 and of Kolaba 364. The 
Yeotmal district is a medley of hills and forests “with occasional 
patches of cultivation, and has consequently a sparse population. 
In Nanded and Osraanabad the density is more uniform, the maxi¬ 
mum being 268 and the minimum 225 in Nanded. Nagpur has a very 
small area of forest, coupled with a copious raiofall, extensive tank 
irrigation and a fertile soil highly suited to the cultivation of rice 
etc. 
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The total area of Mysore slate is 191,773 sq km. with a 
P pulation of 29,299,014 (1971) and population density of 152 

&/ S 2? S i pe J Sq ' kra< The state nalur aHy falls into two divisions, 
3 j ? nd h J ,ly tract slo P' n 8 down from the Western States, 
vitn a density of 200, and the Mandya or open country to the 
east, with 467. The relatively low density in N. Kanara is due 
entirely to the configuration of the surface, it has a greater rainfall 
and better irrigation facilities than Raichur, but the area which is 
tit lor cultivation is much more restricted. 


The total population of Orissa is 21,944,615 with an area of 
155,842 sq. km. and population density of 141 persons per sq.km. 
The census figures (1961) show an increase in the total population 
since 1961 of 24.8 percent. Cuttack is one of the most populated 
districts of Orissa, with a population density of 300 persons per 
sq. km. Balasore, Puri, Ganjam and Bolangir have a much denser 
population. The area of Rajasthan is 342.214 sq. km. with a 
population of 25,765,806 persons and population density of 75 
persons per sq. km. 


The greatest density is found in the fertile and highly cultiva¬ 
ted district of Bbaratpur (l 58 pesons per sq- km.) in the east of Ajmer 
division and the lowest in the Jaisalmer district of Jodhpur division 
where extensive area is covered by sand. Jaisalmer is the second 
sparsely populated district in the Indian Republic, with a density of 
9 persons per sq. m. In Bikaner division the density is more 
uniform, the maximum being 60 in Ganganager and the minimum 
55 in Bikaner. The generally low density throughout this state is 
due entirely to its scanty rainfall. Since the last census the Punjab 
has been reduced in size by the excision of the newly created s'ate 
Haryana. It now has an area of 50,362 sq. km. and a population 
of 13.551,060 or 268 persons to a sq- km. The population is sparse 
in the north east where there are extensive areas of hilly district 
and reserved forest which arc not available for cultivation- The 
highest density is found in Agro-industrial districts of Jullundar, 
Ludhiana, Amritsar and Gurdaspur. • 


The newly created Haryana State which was carved out of 

the Punjab in 1966, is a tract bordering on Himachal Pradesh. 

which stretches from Rajasthan to Uttar I P . rad f Punil£ e 

is 44 222 sq. km. or much the same as that of Punjab. Ihe to 

population is 10,036,808, or 225 persons per sq. km. 

The present area of Himachal Pradesh is 55,673 sq. km. with 
niatufn nf\ 460 434 or “62 persons per sq. km. The north- 
ea?,° P and west regions of Himachal Pradesh, which includes the 
? U Lr L\t\ etc has a temperate climate and a comparati- 
Lahau and SpHi « c - “ as f is very broken. Only one-fifth 
vely high rainfall, but on y ly one -,enth is actually 

° f ir- h L a d ea A large proportion of the inhabitants find a livelihood 
in the grazing of «ttle and the exploitation of the extens.ve forests. 
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Most of the population is confined to river valleys and lower slopes 
of the hills and mountains. The result is that while the density 
calculated on nutritional bases is the highest in the state, it is the 
lowest when culculated on the total geographical area. 


U. P. is the most densely populated state in India. The total 
area of"U. P- is 294,413 sq. km. with a population of 88,341,144 
(1971) and the density is 171 persons per sq. km. U. P.’s extremely 
alluvial soil produces a variety of crops to feed her increasing popu¬ 
lation which is now probably growing by over 2.0 per cent per year. 
Except for the Himalayan tract, in the north-west Bundelkhand 
and Mirzapur in the south, the whole state is a level plain with 
copious rainfall, a fertile soil and a considerable amount of Irriga¬ 
tion especially in the Jamuna-Ganga Doab. One of its districts 
Uttarkashi, is the most sparsely populated in the state. In Uttar- 
kashi, the density is 41 and in Cbaraoli 72., Pithoragarh in the north 
density of both is 95 and 286 respectively. 


In the Indo-Gangetic plain the density of population increases 
steadily from wesfto east. Included in this group are such districts 
as Shahjahanpur (641), Farrukhabad (781), Sitapur (712), Rae Bareli 
(748), and Bara Banki (825). The relation between the amount of 
rainfall and population in U. P., in general, is universal. Here the 
amount of rainfall goes on diminishing from east to west and with 
the decreasing rainfall the density of population goes on diminish¬ 
ing. Agro-Industry districts have more than 1000 persons per sq. m 
The districts mainly dependent on agriculture with some industrim 
only have under 800 to 500 persons per sq. m. 


The area of Tripura is 10,477 sq. km. and the population as 
15,56,342. There areDn the average 149 persons per sq km or 
higher than in the Meghalaya or Manipur. The total geographical 

f aT 22 ’ 356 Sq ’ k T' wilh a Population of 

1,0/2,753, and density 48 person per sq. km. while the density of 

population in Meghalaya is about 44 persons per sq.km, with a mnn 

lation of 1,011,699 (1971) and recorded area is about 22,489 sq P km 

In Nagaland the density is 31, NEFA 25, Pondicherry 982 Anda-' 

man .and Nicobar Islands 14, Dadra and Nagar Haveli i 5 ] and 

Laccadive, Minicoy and Amindivi Islands 994 that is hinWt • 

Indian Republic after Delhi (2723) and Chandigkrh (1052) 8 ' n 

/^Dcpaitf^of Population 

Uttar Pradesh continues to be the most populous stat** witK 
a population cf 88,341,144. It is followed bp Bihar f56 341i«? 

SSSMfffi© saMSS* 1 >• 

1961, West Bengal moved np'from fifZrank iTwfil'to'fbSrth* !n 


606 


Economic Geography of India 


1971 at the expense of Andhra Pradesh. Similarly, Madhya Pradesh 
moved up to the sixth place overtaking Tamil Nadu. 

The national average density of population is 172 per square 
kilometre. Kerala cominues to be the most thickly populated 
state with a density of 548, followed by West Bengal 507 Bihar 
324, Tamil Nadu 316, U. P. 303 and Punjab 268. Among the 
Union Territories the first three places are taken by Delhi 2723, 
Chapdigarh 2254, Laccadive, Minicoy and Amindivi Islands 994. ’ 

Lfterac^’-Rate 

The percentage of literacy rate has increased from 24.03 in 
1961 to 29.35. The rate for the male population being 39.49 and 
that of the female population 18.47 clearly, 70 percent of the popu¬ 
lation is still illiterate. Chandigaih has the highest literacy rate of 
61.024%, followed by Kerala 60.16" 0 . Delhi 56.65% and Goa, 
Daman and Diu 44.53 percent. Chandigarh has thus displaced 
Delhi from the first rank in the literacy rate it held in 1961. NEFA 
has the lowest literacy rate of 9.34%, followed by Jammu and 
Kashmir 18 3 and Rajasthan 18.79%. 

Chandigarh has recorded the highest growth rate of 86.68% in 
the last decade followed by Jammu & Kashmir (65.91,% but lowest 
is in the case of Assam —1.54. Other states, such as Bihar 8.53 per¬ 
cent and Andhra Pradesh 15.90 also show very low growth rates. 
In fact, Assam has shown a fall in the percentage of literacy from 
29-19 in 1,61 to 2.874 in 1971. 

Urbanisation in India 

According to 1961 census only those areas where three-fourth 
of the population was dependent on non-agriculture were called 
“Urban ” Indian censuses classify towns in the following six classes, 
based on population size: 

Population 
100,000 and over 
50,000 to 100,000 
20,000 to 50,000 
10,000 to 20,000 
5,000 to 10.000 
Below 5,000 

Indian census calls an urban area with a population of 1,00,000 
and over as a ‘city’ and urban areas adjacent to cities with a 
nonulation of 1,00,000 and over arc called “Town Group”. At the 
time of the 1961 census, cities and town groups formed roughly 48% 
of the urban population. Approximately, 12% of the urban 


Class 

1 

2 

3 

4 

5 

6 
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population was found living in cities with a population between 
50,000 and 99, 999 and 20% in towns of 20,000*49,999 size. Thus 
a little over three-fourth of the urban population of India lives in 
cities and towns of 20 000 and more population. India has 107 
cities with a population of 100,000 and above, 139 towns with 
a population between 50,000 and 1,00.000 and 518 towns with a 
population between 20,000 and 50,000. 

The progress of ur banization in India, if there is any progress 
at all, has been very slow during the last seven decades. It has to 
be remembered that any comparison with the figures of 1911 (table 
below) is unsatisfactory as plague was prevalent in many towns, 
especially in the then Punjab, U. P. Madhya Pradesh and in Maha¬ 
rashtra and Gujrat about the time of the census of 1911, and the 
temporary loss of population due to migration from the towns 
during the epidemic was considerable. 

Table 137 


Total and Percent Urban Population , India 1901-71 


Year 

- ■ ■■ 

Total Urban % of Urban 

Population Population to 

(in million) Total population 

Increase in % of increase 
each decade in each 

(in million) decade 

1901 

25.85 

10.8 

• • • 

• • • 

1911 

25.94 

10.3 

0.09 

• 0.35 

1921 

28.09 

11.2 

2.15 

8.29 

1931 

33.46 

12.0 

5.37 

19.12 

1941 

44-15 

13.9 

10-69 

13.95 

1951 

62.44 

17.3 

18.29 

41.43 

1961 

83.67 

19.1 

21.23 

34.0 

1971* 

98.00 

20.9 

14.33 

36.0 


Fig for revision. 


The whole increase in the last first three decades in the po- 
?;{!??“ ,e «s than 1 per cent, and the real increase is confined 

determtn^J , H l,ed ' ar ^ aS ‘ J \ he ,nfluence s which have in the past 

mnttiv d matn . ta,n 5 d ,he prosperity of the towns in India is 

norland f th ft, CapUa ^ of former iulin 8 dynasties, owed their im- 

t P he ereat p ° slt ' on as political centres; others, situated on 

aadn wire il5 r " Way grev ? Up as em P° ria of trade, others 

racers others hv m Cd 8 ? Strateglc c » tadel s of defence against hostile 

ment of trade pressu f e of population growth and develop- 

Sstor? of the 2L 0f maQ y has va ried with the 

ry ol the tract in which they are situated, with the changes 
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in administrative organisation; the displacements of population, the 
division of trade routes, the growth of decay of harbours, introduc¬ 
tion of railways and the development of communication. But there 
are two dominant factors which have specially determined the 
direction and character of urban development during the last thirty 
years, namely, 

I. the expansion of trade and commerce, and 

II- the development of organized industries. 

It will be observed here that while the towns with population 
above 50,000 have increased by over 16 percent, in the last decade 
the increase has been considerably less in those between 5.C00 and 
50,000 while the population of the towns between 10 to 20 thousand 
has not even kept up with the progress of the general population 
of the country. The significance of these comparisons lies in the 
strong indication which they give of the gradual decadence of the 
medium sized country town and the growth of the larger cities 
and towns under the influence of commercial and industrial Develop¬ 
ment. This is undoubtedly one of the most interestting and 
important features of the two decades. 

Metropolitan centres in India 

A city is regarded as metropolitan when it crosses one million 
population. The following are metropolitan cities in India. 

1. Calcutta-Urban agglomeration has a population of 70,40,345 

(4152,322 males and 2,888,023 females). 

2. Bombay with a population of 5,931,989 of which 3,447,393 
are males and 2,484,596 females. 

3. Delhi including Municipal corporation area, New Delhi 
Municipal committee and Delhi cantt. total population is 
3,629,842 of which 20,18,852 are males and 1,610,990 

females. 

4 Madras urban agglomeration has a population of 2,470,288 
(1,298,786 males and 1.171,502 females). 

5. Hyderabad including Secunderabad, Bolarum and adjo in - 
ing areas with a population of 1,798,910 of which 933,581 
are males and 865,329 females. 

6 Ahmedabad Urban Agglomeration has a population of 

* i ? 476,lll of which 953,340 are males and .92,771 

females. 

7 Bonealore Urban Agglomeration with a population of 1,642,232 

7 * of which 879,269 are males and 768,865 females- 

8 Kannur metropolitan city has a population of 1,273,042 of 

which 722,643 are males and 550,434 females. 
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9 * £7£< Wi,h a , totaI P°P u,at ion of 1,123,399 of 
603.965 are males and 519,434 females. 

All other cities have a population of less than 10 lakhs. 

QUESTIONS 


\ 

which 



2 . 

3. 

4. 


Describe the Urban population of U P 
its growth. (Agra, 1967) 


and account for 


Describe the distribution of population in U. 
to the regions of the state. (Agra, 1968) 

•t* ■ . . ' 


(according 


Show the influence of the distribution of rainfall over th» 

density of population in India. (Meerut, 1971) he 


I 


t 
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The Indian Sub-continent being huge in physical dimension 
exhibits a variety of human races. Here the highest grade of civili¬ 
zation to the lowest are found side by side. The diverse anthropolo¬ 
gical character of the pre-historic races is still observed among some 
of the aboriginal tribes of India. The so-called pure racial elements 
have become extinguished not only in India but in the whole world, 
due to frequent inter-breeding amongst different human species. 
Nevertheless, some of the uncivilised and ancient tribal people of 
the country have survived inter-breeding and hence they can be 
supposed to exhibit the same original anthropological character 
of their predecessors. The Indian civilization, as it stands today, is 
the outcome of the admixture of the frequent immigrants from other 
parts of the world and its original residents. Under such circum¬ 
stances it is incorrect to look for the original, pure races that once 
dominated the country. 

Let us, however, traverse very rapidly the history of race 
classification of the Indian people using the authoritative study by 
Sir Herbert Risley. 


RISLEY S CLASSIFICATION 

Risley gives a lucid description of the Indian races and their 
origin. His classification enjoyed the recognition of the people, 
because of his being the foremost anthropologist to enumerate a 
scientific anthropometry of the Indian sub-continent. His divisions 


were :— 

The Turko-Iranian 

This type is in practically exclusive possession of Baluchistan 

and the North-western Frontier Province. The PO rt ^“ w ^ re th 
Turko-Iranian race predominates now forms part of West Pakistan. 
According to Risley its leading characteristics are the following . 

“The head is broad, the mean indices ranging from 80 in the 
Baloch of the Western Punjab to 85 in the Hazara of Afghanistan 
The proportions of nose (nasal Index) are fine or medium, the 
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average indices running from 67.8 in the Tarin to 80.5 in the Hazara. 
The stature is above mean ; complexion fair ; eyes mostly dark, but 
occasionally grey; hair on face plentiful ; head broad ; nose mode¬ 
rately narrow, prominent and very long. 

The Indo-Aryan Type 

The Indo-Aryan Type predominates in Rajasthan, the Punjab 
and the Kashmir valley, though in parts of these areas it is associated 
to a varying extent with other elements. It is readily distinguishable 
from the Turko-Iranian. According to Risley the Indo-Aryans have 
the highest stature recorded in India, ranging from 174.8 in the 
Rajput to 165.8 in the Arora. Individual measurements of Rajputs 
rise to 192.4 and of Jat (Sikhs) to 190.5. 


The Scytho-Dravidian Type 

The Scytho-Dravidian type occurs in a belt of country on the 
west of India extending from Gujrat to Coorg (now in Mysore;. It 
is represented at one extreme of this belt by the Nagar Brahmans of 
Gujrat and at the other by the remarkable people of Coorg. Ex¬ 
cluding the Katkaris, who belong to the Dravidian type, the leading 
characteristics of the Scytho-Dravidian are as follows : 

“The head-form ranges from 76.9 in the Deshasth Brahmans 
to 79.7 in the Nagar Brahmans and 79.9 in the Prabhus and the 
Coorgis, while the maximum individual indices rise as high as 92 with 
the Maratha Kunbis and Shenvi Brahmans. The mean stature varies 
from 160 in the case of the Kunbis to 168.7 in the Cootgis and an 
examination of the figures will show that it is on the whole lower 
than among the Turko-Iranians.” 


The Aryo-Dravidian Type 

According to Risley the Aryo-Dravidian type or Hindustani 
type extends from the eastern Punjab to the Southern extremity of 
Bihar, from which point onwards it melts into the Mongolo-Dravi- 
dian type of Beng. 1 proper. It occupies the valleys of the Ganga 
and Jamuna and runs up into the lower levels of the Himalayas on 
i. i?°u and thc slo P es the central Indian Plateau on the south. 

its higher representatives approach the Indo-Aryan type, while the 

lower members ot the group are in many respects not very far re¬ 
moved from the Dravidians. The mean stature of the Aryo-Dravi- 

in a thV^ ngeS i ,r0m L 166 cin - in lhe Brahma ns and Bhumihars to 159 
*174.8 correspondin ^ ^§ ures the Indo-Aryan being 

The Mongolo-Dravidian 

fh „ T™ Mo Jg° lo -pravidian or Bengali type occupies the delta of 
the Ganga and its tributaries from the confines of Bihar to the Bay 
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of Bengal. Within its own habitat the type extends to the Himalayas 
on the north and Assam on the east and probably includes the bulk 
of the population of Orissa. The western limit coincides approxi¬ 
mately with the hilly country of Chhota Nagpur and West Bengal. 
The stature varies from 167 in the Brahmans of western Bengal to 
159 in the Kochh of the sub-Himalayan region. 

The Mongoloid Type 

According to Risley on its northern and eastern frontier India 
marches with the great Mongoloid region of the earth. The preva¬ 
lent head-form is broad but the mean indices show some remarkable 
departures from this type. The Jaintia index is 72.9, thus falling 
within the long headed category, and several tribes have indices bet¬ 
ween 75 and 80. In the larger groups the mean nasal Index ranges 
from 67.2 for the Lepchas to 84.5 for the tChakmas and 86.3 for the 
Khasias ; the Tibetans (73.9; and the Murmis ^75:4) falling between 
these extremes. 


The Dravidian Type 

The Dravidian race, the most primitive of the Indian types, 
occupies the oldest geological formation in India, the medley of 
forestclad ranges, terraced plateaux, and undulating plains which 
stretches, roughly speaking, from the Vindhyas to Cape Comorin. On 
the east and west of the peninsular area the domain of the Dravidian 
is coterminous with the Ghats ; while farther north it reaches on one 
side to the Aravalis and on the other to the Rajmahal hills. Wh 

the original characteristics have been unchanged by contact with 
Indo-Aryan or Mongoloid people the type is reniarkably uniform and 
distinctive. Among the Dravidian of Southern India the mean sta 
ture ranges from 170 in the Shanans of Tinnevelly to 153 “ * h . c ^ U g 
laiyans of Travancore, and individual measurements vary from 182.8 

in the former group to 143.4 in the latter. 

A C Haddon discarded the racial classification P ro ? ou ™ ed 
by Sir Herbert Risley and replaced it with bis own classificatiom 
Hk classification enjoyed the recognition of the p p > • • 

“is being the fo?emist anthropologist to enumerate a scent,fic class,- 

fication of the Indian sub-continent. 

HADDON’S CLASSIFICATION 

A C. Haddon established three groups sub ^jX^ | d |o i c n ' < ? ( ^ 8ht 
races His classification is partly based on geographical location. 

1. The Himalayas 

The following racial elements are noticed in the Himalayan 
region : 


I 
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(a) Indo-Aryan. Kanets of the fertile valley of Kulu and some 
Nepalese are the true representatives of this type. Their physical 
features are as follows : fair complexion, dark eyes, tall stature, 
narrow and prominent nose. 

(b) Mongoloid. The main racial element of the North East 
Frontier Agency of the Indian Republic according to Haddon is the 
Mongoloid. The full complex of these features is met with most 
frequently in Himalayan slopes amongst the Lepchas, Garo, Khasi, 
Naga, OafTla etc. Some Dravidian features are also dominant in 
Assam and this element might have come from the Southern-West¬ 
ern regions where this Dravidian element is very dominant. 

II. The Indo-Gangetl: Plain or Hindustan 


The prevailing type in the Kashmir Valley, Punjab and Raj- 
putana is represented by the Jat and Rajput, who have a- light trans¬ 
parent brown skin colour and are usually of tall stature : they are 
very dolichocephalic. (C. I. 72.75), with a well developed fore-head, 
a long narrow face, regular features and a prominent straight finely 
cut leptorrhme nose. 

III. The Deccan 


Haddon’s divisions are based on distinction of colour, laneuaee 
and cephalic index. The oldest existing stratum, according to'’him 
!S represented by different pre-Dravidian jungle tribes. “The Dra¬ 
vidian may have been the original inhabitants of the valley of the 

Ganges in Western Bengal.after many wanderings, apparently 

across India, they settled mainly in Chhota Nagpur. '’According to 
him the following racial elements are found in the Deccan :— 

bar i.iini Negrito. The Mincopi people of the Andaman and Nico- 

lised ofM*" r , eg J rded ^ Haddon a * “a somewhat genera¬ 

ting. hv , °f ^jegnto-Papitan Stock,” were preserved upto recent 

m?inlan y d HnH°r, Ia,,0 K n in j slands about 350 kilometres from the 

Sncia la a nd - d , aS , re a- rred '° an carl >' dark n< * roid in 

s-tana, and its drift to India is not impossible. 

man m t' u. i,h ' ,articularl k amongst the Anda- 

of &ctn d aaTa d n^ffi^ I iL t t Ura,iS ° f hi "‘> * ad - 

found plimTtif/^r^f In , ! ie Jungles of the Deccan are to be 

be grouped as °T culture » which may conveniently 

the old^t poDiTla^io^nr^f and acc L ordin g to Haddon, “who form 
today a knowledge. It forms 

Bihar. In this reeion nnln lhe . P°P u,ation of Deccan plateau and 

bution in the historic d,a 5 cuI H re had far wider distri- 

c nistoric past is found as Haddon pointed out that 
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“there is very good reason to believe that this group of peoples for¬ 
merly extended over the great part of India and some seem to have 
acquired a certain degree of higher culture.” 

(c) Dravidians. This type is found in >fysore, Malabar, Cochin 
and Travancore (now in Kerala) and Nilgiri, with a Dushastha 
Brahman. Tamil Sudra, Tamil Brahman. Nambudiri Brahmans and 
Nayar of Malabar, forming the greatest percentage of this type. 

(d) Western Brachycephals. This type is represented by the Nagar 
Brahman of Ahmedabad. A zone of relatively broad-headed people, 
the western Brachycephals, extends from Gujrat to Coorg (Mysore) 
along the western coastal area of India. Dr. Haddon, who first 
postulated an immigration of the Alpine folks to account for the 
“strongly marked Brachycephalic clement in the population of west¬ 
ern India.” 

(e) Southern Brachycephals. The Southern Brachycephalic type is 
represented by the Pariyan of Tamil and Parava of Tinnevelly. 
According to Haddon’s calculation the average cephalic index of 
Nagpur Brahmins is 79.7 and of Kadaga it is 79.9. 


HUTTON’S CLASSIFICATION 

Dr. Hutton has suggested the following classifications of the 
ethnic elements in India. 

Negrito 

Accordine to Hutton, the earliest occupants of India were pro¬ 
bably of the Negrito race but they have left little trace on the main¬ 
land of the peninsula. As already indic a t e d traces of this stock are 
.till to be seen in some of the forest tribes of the higher hills of he 
extreme South of India, and similar traces appear to exist in the 

inaccessible areas, between Assam and Burma, where a dwarfish 
jnaccesspie areas, appears to result from 

stature is combined with trizzi> nair such a* w f 

recent admixtures of the pure or virtually ° fthe 

Andamans with blood from the mainland of India or Burma. 

• 

Proto-Australoid 

Proto-Australoid came from the East Mediterranean area (Pal- 
proto auMi Hutton “The safest hypothesis at present 

estine), and accor jj . p rot o-Australoid type in India is der- 

'^Sve^^e^r^migratio"Ihe wetland that its special 
,ved from a very y determined and permanently characterized 

hOndla^fsetf^^Tlm’vcddahsl’Malavedahs, Irulas, Sholagas are the 

true representatives of this type. 
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Early Mediterranean 

They brought earlier forms of Austro-Asiatic languages. Dr. 
Hutton generalising the facts writes, “Northern India was occupied 
by Mediterranean races before the Armenoid stock began to mingle 
with them, and it is possible that they were connected with the In¬ 
donesian race, now submerged which seems to have left patches of 
speakers of Austro-Asiatic languages along both sides of the Ganges 
Valley in the course of its migrations/* 

Civilized Mediterranean 

They are known as Dravidians in India. They have been 
acquainted with the mathematical iand astronomical knowledge of 
contemporary Babylonia. This type is responsible for the develop¬ 
ment of Indus Valley civilization. 

Alpine 

According to Hutton, “This race appears to have been at any 
rate partly responsible for the highly developed civilization of ancient 
Mesopotamia and Asia Minor and in both areas it has everywhere 
mingled with the Mediterranean race which it found in occupation.’ 0 

Armenoids 

The opinion of most of the Anthropologists is that the Arme¬ 
noid race resulted from a stabilized interbreed between hook-nosed 
Mediterraneans and brachycephalic Alpines. The race, characte¬ 
rized above all by its sugar-loaf head form and its convex nose with 
fleshy depressed tip and flaring wings, has its centre of distribution 
in the Anatolian plateau of Asia or most “probable that the centre 
of development of this subrace was in Asia Minor'*, from there it 
spread southward to Arabia and eastward as far as India. 

Nordic 


They are supposed to have brought the Sanskrit language in 
India. Hutton thinks that these types occupied north-western India 
from the beginning of the fourth millennium B. C., but Dr. Guha 
states that this large-headed strain found at Mohenjodaro probably 
fonns one of the constituents of the race “whose advent in India ap¬ 
pears to synchronize with the Aryan invasion.’’ ^ 

Mongoloid 

inc to T Hutton tCr ^Th^ dia fr ° m n ° rth east territor y* And accord- 
US, H “ tto °’ The race movement of Mongolians southwards 

havcbardv settled’H 8 n° Chin t [ ibes> while ,h = Kuki-Chin tribes 
nave barely settled down after reaching the Bay of Bengal and star¬ 
ting to work northwards again on the Assam side of ? the dividtag 
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ranges. The Bulk of Burma in any case is primarily Mongoloid, and 
any non-Mongolcud streams of migration that may have reached 
^-through Burma have absorbed a vast quantity of Mongolian 

The other authoritative classification (such as propounded by 
. Ruggeri, Eicksledt and Dr. Guha) have elsewhere been dealt 
with by other writers somewhat fully 1 . 

PRIMITIVE RACES OF INDIA 

Geographically, the aborigines of India can be divided into the 
following groups :— 

(i) South Indian Tribes 

(ii) North Indian Tribes. 

The South Indian tribes may be divided into groups acc¬ 
ording to their distribution. The tribes of south and south west 
India are : 

The hill tribes of south and south west India comprise of tribes 
such as Chenchus, Kotas, Puniyans, Todas, Kadars, Uralis, Badagas, 
etc. Broadly speaking, these aborigines may be divided into three 
groups, according to their economic advancement— 

(a) Hunting, (b) Food gathering and (c) Sedentary Agricul¬ 
ture. 

The hunting tribes contain the following main types of abori- 

gines 

(a Malapandarams of Central Travancore hills. 

(b) Chenchus of Andhra and Hyderabad ^now in Andhra). 

(c) Reddis of Andhra, and Koyas. 

The Malapandarams are a very small tribe and their number 
was estimated at 187 according to the census of 1941. They have 
no: taken to cultivation and live either in a cave or in a very simple 
type of she J. Tne temporary sheds are of lean type. Three poles, 
eight feet high, are so fixed that they converge at the top and the 
area on which they stand forms a triangle. Leaves of palmyra are 
then tied to the poles on the sides and the top as protection against 
rain and wind. During the rainy season three sides of the hut are 
covered with palmyra leaves. 


1. Aslo see 

Sarkar, Races of India and Ancient Races of India , Calcutta. 
Balbir Singh, Anthropography or Race, Culture and Society > 
Kitab Mahal, Allahabad. 
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The most characteristic feature of the life of the Malapan- 
daram is that they do not know how to cultivate the land and do 
not grow anything for subsistence. The Malapandarams depend 
entirely upon wild edible tubers and roots gathered from the jungle, 
they are habitually itinerary people and throughout the year they 
move from place to place, in every season in quest of forest produce. 

Hunting is not practised even as a subsidiary vocation by the 
Malapandarams as they do not possess any weapons worth the name, 
iney hunt in a most archaic fashion by sending tame dogs after 
small animals like rabbits, black monkeys, squirrels etc." 

»» , J he Pagans and the Kurumbans are two jungle tribes of 
Malabar The Paniyans have dark brown skin and possess lone 

male 5 a,r ' ' r Stalure l l short ’ the avera S e ^ ei S ht of «he 

breadth hf;n‘»n 5 nOSC ls , short - and broad, the maximum 

breadth being nearly 85 per cent of the nasal height. The Panivan 

They c r atrh°fi d l h k ntCrS a J' d expert in the use of bo " and arrow, 
the h vn b ? Crude , a PP ,iance and sometimes In poisoning 

l e fields Wi ; h h P °"? nOU / r CrbS ' Bolh men and "omen work in 

x^weS 1 ^ ss&'ssrsz'z of 

an of‘whom'are cafied'Kurumbans. X « «t.£l“ 

wcupauon onhe^Bet 

ttxausssse&gt£S£*:£ 

developed a type of social nr^niToti Western Andhra Pradesh have 
According t^vrir Sl? ™ ny unique features. 

Reddis are decidedly more primihve than the Kn» phySlc . a ! ,y P e the 
that the basic racial elemern is of VeddiH ^ • ?“ d 11 appears 
skinned and curly haired tvDe dominant dd d affinities. The dark 

which there is probably a Malid stra?n nta,I1 | 0n ® St ,be c *>onchus. in 
sides these primitive tribes there ' IS a,SO represented, but be- 

more progressive features and it seems inderi that th" d p V ja ?ls W ‘ ,h 
no means a racially homogeneous population"^ h<= 3rC by 

b J !"'■ f o° d -* a «bering 

tubers, lm this group the Drincinai an , 0 ^ .^ rluts » berries and 

. Til ® Muthuvan and Kanikar of Kerala 3 !j lbe i? re the follow- 
NallaimaUais, Kadar, Matasa?jK.ta*“JL 1 l *J he Chenchus of the 

a “ os * to Cape-Comorin along the mnae«: • d> and stretchin g 

etc. the Dravidian peculiarities C ; och, “ andTravancore 

them. r 1 s Dcln 8 more strongly developed in. 
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The food-gathering economy of*Southern India gave place to 
the agriculture. Leaving aside the tribes living in Nilgiris, the 
other tribal people sustain on fruits, berries, tubers and wild roots etc. 


The principal aborigines of the Nilgiri hills are : Todas, 
Badagas, Kotas, Kurumbans and lrulas. The Todas are a purely 
pastoral people. They have large herds of buffaloes and depend for 
their support on their produce, with the addition of the ”Gudu” 
(annual gift of grain), which they levy in kind from Badagas and 
Kotas. The Todas live in villages called mands. Each mand or 
hamlet, usually comprises about five buildings or huts, three of which 
are used as dwellings, one as a dairy, and the other for sheltering 
the calves at night. .Each mand has its acknowledged pasture ground, 
which is not encroached upon by other. 

The Badagas of Nilgiris are not a nomadic people, but possess 
large huts, thatched with very large leaves indigenous to their hills, 
and sides covered with logs of bamboo and Mahua (Bassialopolia). 


The Kotas inhabit the Nilgiris and the mountain range which 
extends thence south-west into Kerala. The entire population may 
conveniently be classed as agriculturists. Both men and women 
participate in agricultural operations. 

The other important tribes belonging to this group are Kadars 
and Malaialis. The Kadars inhabit the Anaimalai Hills and moun¬ 
tain range, which extends thence southward into Cochin. In Physical 
features according to Dr. Guha, the Kadars show some resemblance 
to the Negritos and the Australoids The Malaialis are a less> know 
tribe of Shevaroy hills and unlike the other aboriginal tribes , they 
still adhere to the nomadic life of their forefathers. A > large: per,cen- 
tag' of labourers in the coffee gardens of Madras and Kerala are 
men and women belonging to the Malaiali tribes. Agriculture the 

source of livelihood. . 

The Gonds are amongst the most civilized 

■xrssnst 

tit world and maintain their old ways of l.fe- 

.• * _r t u„ nnnd country is mainly sub-tropical in 

The climate of thi ^ the Tropic of Cancer passes throu- 

general and vanw in particu , £ ^ grea tly modified by the local 

inls and pTa"eaufw,lh a P v e /rage of 70 degrees F. Agriculture is very 
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difficult in these hilly tracts. The little cultivation that is carried on 
is by forming terraces on the slopes of the plateau. The higher terr¬ 
aces grow barley, millet and corn ; rice and wheat are grown on the 
lower slopes. 


Besides agriculture Gonds also practise hunting. Their main 
hunting arms are the arrow and the bow. The arrows are generally 
impregnated with deadly poison which they extract from a certain 
root black in colour. The fields of the Gonds in the forests are 
fenced from all sides in order to prevent the wild animals from ent¬ 
ering the fields and destroying standing crops. 


As is generally the system amongst tribal people Gonds also 
maintain youth houses or Gotul, where the bachelors of the village 
both boys and girls, sleep in separate apartments at night. The 
Gonds strictly observe exogamy. Cross cousin marriage is generally 
practised. Such marriage is termed as “Dudh-lautawa”. It saves 
the excessive bride price. Polygamy is widely prevalent amongst 
them. 


The Chenchus of Nallaimallais and Hyderabad sides of Krish¬ 
na river are one of the greatest food-gathering tribes. The people 
living on wild fruits, and tubers etc., also sometimes chase wild anim¬ 
als for their flesh. Their main hunting arms are the arrow and the 
bow. They eke out their livelihood with great difficulty. The only 
source of eking out their livelihood is fishing and hunting, and occ¬ 
asionally cultivating small patches of fields with millets as the main 
crop. 


The Koya tribe lives in the Andhra Pradesh side of Koya area 
and southern most branch of Godavari river and the adjoining dis¬ 
tricts of Madhya Pradesh. They are patriarchal tribes : and divided 
into many clans. The tribe is divided into several occupational sub- 
tribes such as black-smiths, carpenters, brass-workers, basket makers. 

The Gadabas are mostly confined in Jaipur, Koraput and Ma- 
kangin areas * Physically they are short to medium in stature, deep 
chocolate to brown or nearly dark brown in colour, the face is short 
and projected forehead. The Gadabas are fanners, but there aeain 
fishing is an occupation often combined with agriculture. The Ga¬ 
dabas are expert m weaving and spinning. 


"" B ? ,gas °S Madh ya Pradesh are very fond of the flesh of 
SfSSLcvI* as u Pjp* sta « s e jc. During festivals'and other auspici- 

•!*’ b ° th m l n and . WOmea participate in their folk dance 
and enjoy it very much by singing. 

from "hnnSn®”? 1 ?* °^ r ! ssa ^ ve * n economic stages raneing 

se?tTed h nlm oh l T?- f ?° d ‘ 8a 5? r S 8 throu S h shifting cultivation to 
settled plough cultivation. The Birhor, Koma and Kutiakandh dep- 
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f? d on hunting for their livelihood. The Juang, Bhuiyan 
are shifting cultivators. y 


, and Kandh 


Napn.yr h ni^ hanV xt and Korwasa retwo jungle tribes ofChhota 

i ^ They 3re Ve r ry hard workin S People. Korwas and 
Knarwars depend on hunting for their livelihood. 


The Cheros are a plough cultivator tribe in Mirzapur where 
ieir number, according to the census of 1931, was only 4000. The 
• , census put their number at 2000. Many of them are employed 

in tne iron and manganese mines of Keonjhar and Mayurbhanj. 

The Santhals are a very large tribe, one of the largest in India, 
now approaching the three million mark and they are scattered over 
a wide of Chhota Nagpur plateau, with a special concentration 
in oanthal Parganas. The Santhal and Oraon depend largely on per¬ 
manent plough cultivation for a living. A large number of labourers 
in the tea gardens of Assam and North Bengal are Santhals and Or- 
aons. Many Santhals, Oraons and others have been making a living 
by working in the iron and manganese mines of Singhbhum and 
Keonjhar. Rice and Millets are the crops they raise. 


India’s North East Frontier Agency is the home of several 
strata ol tribal population largely of Indo-Mongoloid origin. Like 
the tribes in other parts of India, they are an economically backward 
people. But almost all tribes, whatever their main occupation may 
be, do some amount of hunting and food collecting unless forests 
have been cleared away within a reasonable distance. The Nagas of 
Assam can be divided into the following sub-groups :— 


(1) The Nagas of North Assam Hills, the prominent among 
them being the Rangapan and Konyak. 


.2) Those inhabiting the western parts of Assam which con¬ 
tains the Rangma, Serna, and Angami Nagas. 

(3) The Nagas of East comprising the Tangkhul and Kalyao- 
keng u. 

(4) In the South, adjoining the Lushai and Kukis Hills of 
North Burma come the Kabul, etc. 

(5) The Central region of the Assam Hills comprises the Yimst- • 
gung or, Phom, etc. • 

The Naga tribes of North East Frontier practise shifting agri¬ 
culture. The similar practice of Jhuming is also found in their agri¬ 
culture system. 

The Naga economy is mainly dominated by bamboo, which is 
utilized in the construction of houses, arrows etc. Even the cooking 
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utensils are made of bamboos. The chief means of their livelihood 
are hunting, fishing, basket making and agriculture. 

Their houses consist mainly of grass and bamboo woods. The 
roofs are thatched with grass and the structure is built of the logs of 
bamboo. 


The Khasis occupy a most charming country, enjoying a beau¬ 
tiful climate and most ferti e soil; well cultivated, drained and ma¬ 
nured, the hill sides being covered with a succession of terraces of 
rich rice, with numerous villages in every direction. Some of them 
are so large that they might justly be called towns. 


A woman is the head of the Khasi family. Marriage is purely 
civil contract, and is usually arranged by the parents or agents of the 
parties. 

The Abors are divided into exogamous clans and they are poly¬ 
gamous. The women amongst the Abors tattoo their chin and upper 
lips with vertical and parallel lines, and also make a vermillion 
maik on their forehead. Their staple crop is maize. 

Mikirs were originally inhabiting the lower hills adjacent to low 
p"t, s . ce ^[ al portion of the range stretching from the Garo to 

Ef , ko1 The Mishmi tribes live in the ranges between the 

Debang and Lohit rivers and settled also to some extent in the vallev 
where they practise jhuming agriculture. y ’ 


The Khamtis are tribes of 
Sa diya Frontier Division, 
the Khamtis live in villages built 
men and women still retain their 
ton jacket and kilt of chequered 
latter a blue cloth tied under the 
ankles, with a jacket above. 


Shan descent, principally found 
They are Budhists. Almost all 
on mountain sides or spurs. Both 
national costume, viz., a blue cot 
cloth for the former, and for the 
arms and reaching down nearly to 


of lheL h Darts ki th^ e / ^° n 5°i oid ,ribe of Assam - "any tribe. 
mo ,i Se P arts * they are divided into various clans. The Kukis are 

hills y Th^Kukk^ Lushai Hills ’ and a,so in northern Cachai 
from ,hi bamboo K's C mOS ' ° rtheir " Chn0, °S fcal requirement, 

culturl he ph«?«il! e r ] °' her ,ribes of Assam Practise shiftine agri- 
main phy^^ »ith Mongoloids The" 

ture with flattened face and nlZe S Th “ °“ r ’ short . to medium sta- 
tribes are whollydependent on™ r The , ma J°r Portion of the Indian 

able in large qulntftils in ?I° re x, products ' Colton is avaiI ' 
, qfge quantities in Garo hills,in Nowgaon and in Manipur, 
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There the Garo tribes of Assam have specialised in cotton cloths 
and manufacture towels and specially bed-sheets etc. Basket making 
is another source of livelihood. 

QUESTIONS 

1. Analyse, in the light of modern knowledge, the origin and 
present distribution of the chief racial elements in the population of 
india. 

s 

2. “The problem ofthe aboriginals in India is a living one.” 
Discuss the above statenjentHtod suggest suitable measures to improve 
their conditions socially, Culturally, economically and politically. 




